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Methyl Bromide INTRODUCTION
Commaodity Fumigation Overview

This Reference Manud will assgt the County Agriculturd Commissionersin issuing Ste oecific
permit conditions for methyl bromide fumigations and has been designed to aid the evaluation of
Work Site Plans. Suggested step-by-step procedures for evauating Work Site Plansare given. In
addition, reasoning and dternatives for each of the suggested permit conditions are discussed. The
manua aso contains dl of the test procedures required by the permit conditions and alist of various
consultants who can asss permit gpplicantsin complying with the permit conditions. The Reference
Manud is meant to be used in conjunction with the Suggested Permit Condiitions, including the
Work Site Plan, and the Final Permit Conditions to issue a Ste specific set of permit conditions. To
help navigate between the various documents, a Quick Reference Guide is given on the following

Page.

These permit conditions are necessary because the preliminary risk characterization for methyl
bromide conducted by the Department of Pesticide Regulation (DPR) pursuant to the Birth Defects
Prevention Act (SB950) reveded alow margin of safety with current use practices. The god of
these permit conditionsisto provide a 100-fold margin of safety for al peoplein areas around
methyl bromide commodity fumigations. DPR has estimated that a 100-fold margin of sefety is
achieved if air concentrations do not exceed 0.21 ppm measured as a 24-hour time weighted
average. Thisexposure isequivaent to 0.63 ppm as an 8-hour time weighted average or 20 ppm
as a 15-minute time weighted average.

The permit conditions are based on four concepts which should be kept in mind when dterndive
conditions are congdered: containment, dilution, distance and time. Firgt, high concentrations of
methyl bromide should be contained. This means that fumigation equipment and the fumigation
sructures or enclosures should not lesk. Second, when methyl bromide is not fully contained, dilute
it with fresh air. Third, kegp as much distance as possible between methyl bromide and people.
Fourth, minimize the time people are exposed to methyl bromide. The permit conditions use the
interaction of these four concepts to minimize exposure. When one is not achieved, the other three
can be used to compensate.

The mention of commercid products or services, their source or use in connection with materia
reported herein is not to be construed as either an actua or implied endorsement of such product.

Questions or comments concerning the permit conditions or the Reference Manua should be
directed to any of the following DPR Steff:

Randy Segawa, Environmenta Monitoring Branch - (916) 324-4137

Dennis Gibbons, Worker Hedlth and Safety Branch - (916) 445-4270
Lisa Quagliaroli, Pesticide Enforcement Branch - (916) 445-3887
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Methyl Bromide INTRODUCTION
Commodity Fumigation Quick Reference Guide

Work Site Permit Manual

Subject Plan# Condition# Page#

Methyl Bromide Limits

Maximum Application Rate B.1 1 21

Totd Amount of Methyl Bromide B.2 2 22
Soecial Ste Requirements

Other Types of Applications B.3 3 23

Fumigation Ingde an Enclosed Area B.4 | & 4 24

Enclosures Sharing Common Walls B.5 4 31
Fumigation Equipment and Introduction

Outside Introduction B.6 5 34

Gastight Fumigant Lines B.7 6 35

Test Equipment Sedls B.8 D&7 36

Test Equipment Exhaust B.9 D&8 37
Control Room Requirements

Fumigant Line Purge B.10 C&9 38

Control Room Ventilation B.11 C& 10 39

Control Room Storage B.12 C&ll 40
Aeration Requirements

Aerdion Initiation B.13 12 41

Aeration During Daylight Hours D.3 13& 22 42

Minimum Aeration Times B.14 & B.15 14 43

Testing for Completeness of Aeration B.16 15 44
Enclosed Sorage Requirements

Storage Area Testing B.17 16 48

Storage Area Work Schedule B.18 16 48
Documentation Requirements

Work Site Plan NA 17 55

Test Results Documentation B.19 18 56
Enclosure Types

Pressure Tested Enclosure Cl&C2 K 58

Retention Tested Enclosure C3 L 61

Untested Enclosure Cl-C3 M 65

Aeration With Standard Height Stack C4-Cl11 N 68

Aerdion With Minimum Stack C4-C.10 P 75

Aeration With No Stack C4a Q 78

8/8/94



REFERENCE MANUAL
Methyl Bromide

INTRODUCTION

Commodity Fumigation Quick Reference Guide
Work Site Permit Manual
Subject Plan# Condition# Page#
Specific Conditions
Treatment Zone Access C.12-C.20 R& 19 82
Treatment Zone Duration C.12-C.20 19 82
Treatment Zone Size C.12-C.20 19 85
Aeration Zone Access C.12-C.20 S& 20 9
Aeration Zone Duration C.12-C.20 20 94
Aeration Zone Size C.12-C.20 20 99
Vertica Stack Exhaust D.1&D.2 21 113
Aeration During Daylight Hours D.3 13& 22 42
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Methyl Bromide PROCEDURE FOR ISSUING PERMITS
Commaodity Fumigation Overview

Three separate documents dedl with issuing permits for methyl bromide commodity fumigations.
The first document, Suggested Permit Conditions, contains guiddines for setting permit conditions.
The Suggested Permit Conditions should be used as a starting point for developing permit
conditions for a specific Ste. The last part of the Suggested Permit Conditions contains the Work
Site Plan which documents the characterigtics and procedures for a specific site. The second
document, the Reference Manuad, contains procedures for evauating Work Site Plans. Evauation
of individuad Work Site Plans may reved that one or more of the Suggested Permit Conditions are
ingppropriate for a specific Ste. The Reference Manud gives possible dterndtives that may be
more gppropriate. After evauating individua Work Site Plans and devel oping appropriate permit
conditions for a specific Site, the permit conditions are recorded on the third document, the Fina
Permit Conditions. The Final Permit Conditions is the document issued to the permit applicant and
details the equipment and procedurd requirements that must be followed in order to use methyl
bromide.

There are four generd stepsin issuing a permit for methyl bromide commodity fumigations:

First step: the County Agriculturd Commissioner asks the permit gpplicant the questions
on the Screening Questionnaire (see page 5). These questions will indicate which parts of
the Work Site Plan must be completed and which test procedures need to be provided.

Second step: the permit applicant reads the Suggested Permit Conditions and completes
the Work Site Plan.

Third step: the County Agricultural Commissioner evauates the Work Site Plan.
Suggested procedures for evaluating Work Site Plans are given on pages 9 through 20 of
the Reference Manud. This evauation should show those permit conditions the permit
gpplicant can meet under standard compliance and those permit conditions requiring
dternate conditions for compliance. The Reference Manua gives suggestions on
dternatives for dmogt al of the permit conditions. If the dternatives are exhausted, consult
with DPR using the procedure given on page 7.

Fourth step: the Agriculturd Commissioner issues the Final Permit Conditions. The Find
Permit Conditions document the conditions gpplying to a specific site.

8/8/94 4
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Methyl Bromide PROCEDURE FOR ISSUING PERMITS
Commaodity Fumigation Screening Questionnaire

Prior to giving a permit gpplicant aWork Site Plan to fill out, he/she should be asked the following
guestions to determine which sections of the Work Site Plan must be completed and which test
procedures are required.

The permit conditions will be greetly smplified if there is compliance with the largest possible buffer
zones. Quegtions 1 through 5 are used to determine if the permit applicant can comply with the
largest possible buffer zones.

1. Will the application rate exceed 8 pounds per 1000 cubic feet?

O YES - Buffer zones must be computed. The entire Work Site Plan must be
completed. DPR will have to be consulted and Section E of the Work Site
Plan must be completed. Skip to question 6.

ONO

2. Will more than 1000 pounds of methyl bromide be used in any 24-hour period?
O YES - Buffer zones must be computed. The entire Work Site Plan must be
completed. DPR will have to be consulted and Section E of the Work Site
Plan must be completed. Skip to question 6.
ONO

3. Isthere an area surrounding each enclosure large enough so that people can be excluded
for 1075 feet in all directions during the treatment or holding period?

O YES

O NO - Buffer zones must be computed. The entire Work Site Plan must be
completed. Skip to question 6.

4. Isthere an area surrounding each enclosure large enough so that people can be excluded
for 2100 feet in all directions during the first 4 hours of aeration?

O YES

O NO - Buffer zones must be computed. The entire Work Site Plan must be
completed. Skip to question 6.

8/8/94 5
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Methyl Bromide PROCEDURE FOR ISSUING PERMITS
Commaodity Fumigation Screening Questionnaire

5. Were questions 1 and 2 answered NO and questions 3 and 4 answered YES?

O YES- Theenclosure will comply with the largest possible buffer zones, Section
C of the Work Site Plan does not need to be completed and buffer zone
sizes do not need to be computed.

OO NO - The buffer zone sizes must be computed. The entire Work Site Plan
must be completed.

6. Before the treated commodity is moved from the fumigation enclosure, are the air
concentrations inside the enclosure checked according to a DPR-approved procedure?

O YES
O NO - Givethetest procedure to the permit gpplicant.
7. Isthetreated commodity stored indoors?
O YES- The storage area must be checked according to a DPR-approved procedure
before people can enter; give the test procedure to the permit applicant.
ONO

8. Isthere more than one enclosure at the work site?

O YES- Sections C and D may need to be completed for each individua enclosure;
give additiona copies of Sections C and D of the Work Site Plan to the

permit applicant.
ONO

9. The size of the buffer zones may be smaller if the enclosure is pressure tested or retention
tested; give these test procedures to the permit applicant if desired.

10. Isthe permit being requested for a new or modified chamber within 1000 feet of a
school?

O YES- The permit gpplicant must contact the loca air pollution control digtrict. Theair
pollution control officer mugt notify residents in the area as specified in Hedth

8/8/94 6
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Methyl Bromide PROCEDURE FOR ISSUING PERMITS
Commaodity Fumigation Screening Questionnaire

and Safety Code section 42301.6. Any modifications which reduce the hazard
of the emissions may be exempted.
ONO

8/8/94 7
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Methyl Bromide PROCEDURE FOR ISSUING PERMITS
Commodity Fumigation Requesting Alternate Conditions from DPR

If the proposed gpplication differs from the suggested permit conditions or the aternate conditions
liged in the Reference Manud, the County Agricultural Commissoner may condder granting
another dternative. County staff must gather dl pertinent information and consult with the
appropriate Branch of DPR prior to approva of the alternative request. All approved dternative
conditions must be identified in the Final Permit Conditions.
The following specid stuations, due to the potentia hazards they pose, must be evauated jointly by
the County Agricultural Commissioner and DPR to determine if the hazard(s) can be mitigated and
the request approved:

Application rate exceeds 8 pounds per 1000 cubic fest, or

The total amount of methyl bromide used in any 24-hour period exceeds 1000 pounds, or

The volume to be treated in any 24-hour period exceeds 250,000 cubic feet.
When dternative conditions are required, contact DPR and provide the following information:

1. The specific condition(s) for which aternatives are needed,

2. A liging of dl dternatives consdered,

3. A completed copy of the Work Site Plan, induding Section E.
Once an dternate request is granted subsequent requests may be granted without consulting DPR,
provided dl conditions (e.g. application rate, volume trested, treatment duration, commodity

treated, etc.) remain the same.

Notify your Senior Pesticide Use Specidist of dl requests for dternative conditions approved by
your office.

8/8/94 8
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REFERENCE MANUAL EVALUATING WORK SITE PLANS

Methyl Bromide Overview
Commodity Fumigation Genera Conditions

Overview - This section of the Reference Manua describes the suggested procedures for
evauating the information given in the Work Site Plans. In many cases, the results of the evaluation
from one section are needed in a later part of the evaluation. It isimportant to evaluate each Work
Site Plan in the sequence given here. 1t is probably easiest to conduct the evaluations by reading
this section of the Reference Manua and then referring to the Work Site Plan when prompted,
rather than reading from the Work Site Plan and referring to the Reference Manual.

Each question must be answered. A restricted materias permit cannot be issued unless al questions
are answered.

Work Site Plan Section A (Generd Information) - The information given in this section is sdif-
explanatory.

Work Site Plan Section B (Genera Conditions) - The standard answer to al questionsin section
B of the Work Site Planisyes or "does not apply.” If any of the questionsiin this section are
answered no, dternative conditions are necessary. Consult the Reference Manual for possble
dternative conditions. Check the appropriate box for each condition on the Final Permit
Conditions. If al aternatives have been exhausted, consult with DPR using the procedure given on

page 7.

See the appropriate section of the Reference Manual for more information. The Quick
Reference Guide on page 2 gives specific references for each question in this section.

8/8/94 10
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Methyl Bromide
Commodity Fumigation

EVALUATING WORK SITE PLANS
Buffer Zone Size Determination

Thefollowing chart shows an overview of the procedure to determine the Sze of the buffer zones

and references for the detailed instructions.

8/8/94
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Methyl Bromide
Commodity Fumigation

EVALUATING WORK SITE PLANS
Buffer Zone Size Determination

Enclosure Type

Buffer Zone Size

8/8/94

Deter mine Retention Category
A. Pressure Tested
B. Retention Tested or Untested

Deter mine Aeration Category
1. Standard Height Stack
2. Minimum Stack
3. No Stack

Determine Treatment Zone Size
Based on: Enclosure Type
Application Rate
Volume
Treatment Duration
LossRatio

Determine Aeration Zone Size
Based on: Enclosure Type
Application Rate
Volume
Treatment Duration
LossRatio

Page 11

Page 12

Page 14

Page 17

12




REFERENCE MANUAL
Methyl Bromide EVALUATING WORK SITE PLANS
Commodity Fumigation Retention Category Determination

There are three possible categories: pressure tested, retention tested, and untested. Questions C.1
through C.3 are used to determine the appropriate retention category. The following chart will
assis you in determining the retention category.

Work Site Plan C.1.
I's the enclosure a vacuum
chamber?

NO

YES

Work Site Plan C.2.
Does the enclosure pass the
USDA pressure test?

YES NO

Work Site Plan C.3.
Has the enclosure been
retention tested?

NO

Pressure Tested Retention Tested Untested Enclosure
Enclosure Enclosure

Check for pressure test and/or retention test certification, if necessary.

See pages 57 - 65 of the Reference Manual for more information.

8/8/94 13
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Methyl Bromide EVALUATING WORK SITE PLANS
Commodity Fumigation Aeration Category Determination

There are three possible categories. sandard height stack, minimum stack, and no stack. If the
enclosure has no stack (question C.4 is answered no), the enclosure is classified as no stack. If the
enclosure has a stack (question C.4 is answered yes), use the following chart to determine the
aeration category.

Is the top of the stack
least 10 ft above the enclosure’

highest point (Work Site Plan
C.9?

YES

Is the top of the stack at
YES least 10 ft above all major NO
obstructions within 200 ft of the
stack (Work Site Plag.7)?,
Isthe stack at least as t NO
as the appropriate value in
Table 1 (Work Site Plag.5
C.10C.17?
YES I's the top of the stack at lea NO
15 ft above ground level (Work
Site PlanC.5?
Is the stack exit velocity at NO
least 600 ft/min (Work Site
PlanC.1Q?
C Standard Height Stack) C Minimum Stack ) C No Stack )

8/8/94 14
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Methyl Bromide
Commodity Fumigation

EVALUATING WORK SITE PLANS
Aeration Category Determination

Check the appropriate type of enclosure on the Final Permit Conditions. See pages 66 - 78 of the

Reference Manual for more information.

8/8/94
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REFERENCE MANUAL

Methyl Bromide
Commodity Fumigation

EVALUATING WORK SITE PLANS
Table 1. Standard Height Stack

Thistable is usad to determine the "standard height" (feet) of astack. A "standard height” exhaust stack isonewhichis:
1. a least 10 feet above the enclosure's highest point, and
2. at least 10 feet above any maor obstruction within 200 feet of the stack, and
3. & least astdl (above ground level) as the gppropriate vaue in the table below

Total Amount of Methyl Bromide Applied (pounds) at the Work Site in a 24-hour Period ROUND UP

50 100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000
600| 21 23 26 28 30 32 A 37 39 11 43 45 48 50 52 54 57 59 61 63
700 | 19 21 23 25 28 30 32 A 36 39 11 43 45 47 50 52 54 56 58 61
800 | 16 18 21 23 25 27 30 32 A 36 3 11 43 45 a7 49 52 54 56 58
90| 15 16 18 20 23 25 27 29 31 A 36 33 40 43 45 a7 49 51 54 56
1000 | 15 15 16 18 20 22 25 27 29 31 33 36 38 40 412 45 47 49 51 53
1100 | 15 15 15 16 18 20 22 24 27 29 31 33 35 33 40 42 44 46 49 51
Exit 1200 | 15 15 15 15 15 18 20 2 24 26 29 31 33 35 37 40 42 44 46 48
Velocity 1300 | 15 15 15 15 15 15 17 19 2 24 26 28 31 33 35 37 39 42 44 46
(feet per 1400 | 15 15 15 15 15 15 15 17 19 21 24 26 28 30 32 35 37 39 41 44
minute)* 1500 | 15 15 15 15 15 15 15 15 17 19 21 23 26 28 30 32 34 37 39 41
ROUND 1600 | 15 15 15 15 15 15 15 15 15 17 19 21 23 25 28 30 32 A 36 39
DOWN 1700 15 15 15 15 15 15 15 15 15 15 16 19 21 23 25 27 30 32 A 36
1800 | 15 15 15 15 15 15 15 15 15 15 15 16 18 20 23 25 27 29 32 A
1900 | 15 15 15 15 15 15 15 15 15 15 15 15 16 18 20 22 25 27 29 31
2000 | 15 15 15 15 15 15 15 15 15 15 15 15 15 16 18 20 22 24 27 29
2100 | 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 18 20 2 24 26
2200 | 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 17 20 2 24
2300 | 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 17 19 21
2400 | 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 17 19
2500 | 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 17
Rated Fan Capacity (cubic feet per minute)
*Exit Velocity =

8/8/94
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Methyl Bromide
Commodity Fumigation

EVALUATING WORK SITE PLANS
Table 1. Standard Height Stack

Stack Cross-Sectional Area (square feet)

8/8/94
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Methyl Bromide
Commodity Fumigation

EVALUATING WORK SITE PLANS
Tregtment Zone Size

The following chart shows an overview for determining the size of the treetment zone. Detailed ingtructions are given on page 15.

Determine

Pressure Tested

< 10 feet )

Enclosure Type

|

Retention Tested

Determine Concentration Lost

Ap Rate X Trmt Duration X Loss Ratio

Determine Volume

< Tatie )

Untested

Determine Concentration Lost

Ap Rate X Trmt Duration X 0.03

Determine Volume

( Tatie )

8/8/94

18



REFERENCE MANUAL

Methyl Bromide EVALUATING WORK SITE PLANS

Commaodity Fumigation Trestment Zone Sze

If the enclosure is pressure tested (Work Site Plan C.1 or C.2 is answered yes) the required
treatment zone sizeis 10 feet. For dl retention tested or untested enclosures (B1, B2, B3), usethe
following procedure. Disregard the pressure tested enclosures and the methyl bromide used within
them when performing these caculaions.

1. Calculatethe Concentration Lost
(Work SitePlanC.12 © C.16~ C.17)

When more than one enclosure will be fumigated in a 24 hour period (asindicated by Work Site
Plan C.20), use the highest application rate (C.12), longest trestment duration (C.16; if duration
exceeds 24 hours, use 24 hours), and highest lossratio (C.17) given for the enclosures fumigated in
a 24-hour period.

Rate (C.12) " Treatment Duration (C.16) " LossRatio (C.17)* =
Concentration Lost pounds per 1000 cubic feet

*The lossratio is determined from the DPR-gpproved retention test. If the enclosure(s) is not
retention tested, assume the lossratio is 0.030.

If thetreatment duration islonger than 12 hours (Work Site Plan C.16) also calculate a
Concentration Lost specifically for workers. The Concentration Lost calculated above should
be used to determine the trestment zone for resdents. Determine a second treatment zone
specificaly for workers based on the Concentration Lost using the following equation:

Rate (C.12) " Work Shift Duration _12 hrs ~ LossRatio (C.17)* =

Concentration Lost (for workers) pounds per 1000 cubic feet

2. Calculatetotal volume fumigated in a 24-hour period
(Work SitePlan C.13 ~ C.14)

Number of Fumigations (C.13) " Volume (C.14) =
Enclosure Volume Fumigated cubic feet
Tota Volume Fumigated** cubic feet

11/21/94
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Methyl Bromide
Commodity Fumigation

EVALUATING WORK SITE PLANS
Tregtment Zone Size

**\Where more than one enclosure will be used in a 24-hour period, add al individua volumes

(check Work Site Plan C.20).

11/21/94
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Methyl Bromide EVALUATING WORK SITE PLANS

Commaodity Fumigation Trestment Zone Sze

3. Look up therequired treatment zonein Table 2, page 93 using the adjusted Concentration
Lost and total volume (round up to the nearest values in the table). This treatment zone is required

for each enclosure a the work ste. |f necessary, determine separate trestment zones for residents
and workers with different Concentration Lost values.

4. Record thetreatment zone requirementson the Final Permit Conditions-page 7.

Thefollowing information isrequired: trestment zone Sze, trestment duration, maximum gpplication
rate, maximum volume, and list of other enclosures.

See page 85 of the Reference Manual for more information and examples for determining
treatment zone size.

8/8/94
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Methyl Bromide
Commodity Fumi

gation

EVALUATING WORK SITE PLANS
Aeration Zone Size

The following chart shows an overview for determining the size of the agration zone. Detalled ingtructions are given on page 18.

Determine

Enclosure Type

l

Standard H

eight Stack Minimum Stack

Pressure Tested

Retention Tested or Untested

Determine Proportion Retained Proportion Retained
1 - (Trmt Duration X Loss Ratio) 0.90

| |
v v

Determine Total Retained
Amt Applied X Proportion Retained

10 feet Table 3

8/8/94

No Stack
Retention Tested Pressure Tested
or Untested
Determine Proportion Retained Proportion Retained
1 - (Trmt Duration X Loss Ratio) 0.90

Determine Concentration Retained
App Rate X Proportion Retained

Determine Volume

Table 4

22



REFERENCE MANUAL

Methyl Bromide
Commodity Fumigation
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Aeration Zone Sze

An aeration zone of 10 feet is required for enclosures with standard height stacks. Usethe
following procedure for dl other enclosures with and without stacks. This procedure will calculate
the required aeration zone for a single enclosure or an aggregate of enclosures. Only those
enclosures aerated within a 24-hour period need to be aggregated. Disregard al enclosures with
gstandard height stacks when performing these calculations.

1. Calculatethe methyl bromide proportion retained
(1 - [workSitePanC.16 = C.17])

If the treetment duration (C.16) exceeds 24 hours, use 24 hours for this caculation.

1 - [Duration (C.16)

Proportion Retained

" LossRatio (C.17) I* =

*The lossratio is determined from the DPR-approved retention test. 1f the enclosure(s) is not

retention tested, assume the proportion retained is 0.90.

For enclosures with minimum stacks calculate Step 2a, then proceed to Step 3.

For enclosureswith no stacks calculate Steps 2b and 2c, then proceed to Step 3.

If both types of enclosureswill be aerated within a 24-hour period, calculate 2a, 2b, and 2c.

2a. Calculatethe Total Retained
(Work SitePlan C.15 ~ Step 1)

Total Applied (C.15) " Proportion Retained (Step 1)

Total Retained for This Enclosure pounds
Total Retained for All Enclosures Aerated Within 24 Hours pounds**

** Check C.20 and add the Tota Retained for al enclosures aerated within a 24-hour period.

9/7/94
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2b. Calculatethe Concentration Retained
(Work StePlanC.12 ~ Step 1)

Check C.20 and if more than one enclosure will be aerated within 24 hours, use the highest vaues
stated in C.12 and Step 1.

Application Rate (C.12) " Proportion Retained (Step 1) =
Concentration Retained pounds per 1000 cubic feet

2c. Calculatetotal volume aerated in a 24-hour period
(Work SitePlan C.13 ~ C.14)

Number of Fumigations (C.13) " Volume (C.14) =
Volume Aerated for This Enclosure cubic fet
Total Volume of All Enclosures Aerated cubic fegt***

*** Check C.20 and add the volumes for all enclosures aerated within a 24-hour period.

3. For enclosures with minimum stacks, look up the required aeration zone in Table 3, page
111 (using the totdl retained for al enclosures combined calculated in step 24).

For enclosureswith no stacks, look up the required aeration zone in Table 4, page 112 (using the
concentration retained from step 2b and the total volume for al enclosures combined in step 2c).

If awork sitewill be aerating both types of enclosuresin a 24-hour period, choose the largest
of the two aeration zones. This agration zone is required for each enclosure at the work ste.

4. Record the aeration zone requirementson the Final Permit Conditions-page 7.

The following information isrequired: aeration zone size, treatment duration, maximum gpplication
rate, maximum volume, and list of other enclosures.

See page 99 of the Reference Manual for more information and examples for determining
aeration zone size.

9/7/94
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The buffer zone distances do not increase in alinear fashion (doubling the volume does not double
the buffer zone). Therefore, linear interpolation will not give the exact buffer zone distance required.
However, the following smplified interpolation procedure will give a close approximetion for in-
between values on the tables:

If one parameter value needs to be interpolated (Table 2, 3, or 4) use the following procedure.

1. Cdculate the exact buffer zone parameters. volume and concentration, or tota retained.
Example: Table 2 - concentration lost 1.83, volume 80,000

2. Determinethe closest parameter vaues. If equally spaced, use either vaue.
Example: Table 2 - concentration lost 1.8, volume 80,000

3. Look up buffer zone distance for the closest parameter vaues.
Example: Table 2 - 400 feet

4. Multiply the closest buffer zone distance by the exact parameter vaue and divide by the
closest parameter vaue.
Example: (400"~ 1.83), 1.8 = 407 feet

If both parameter values need to be interpolated (Tables 2 or 4) use the following procedure.

1. Cdculate the exact buffer zone parameters. volume and concentration.
Example: Table 4 - concentration retained 3.1, volume 27,000

2. Determinethe closest parameter vaues. If equally spaced use either one.
Example: Table 4 - concentration retained 3.2, volume 25,000

3. Look up buffer zone distance for the closest parameter vaues.
Example: Table 4 - 520 feet

4. Multiply the closest buffer zone distance by the exact concentration and divide by the closest
concentration.
Example: (520" 3.1), 3.2 = 504 feet

5. Multiply the buffer zone distance determined in step 4 by the exact volume and divide by the
closest volume.
Example: (504~ 27,000) , 25,000 = 544 feet

4/5/95 19.1
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For buffer zone caculations, the norma criterion for multiple fumigation enclosures to be considered
independent is for the enclosuresto be located at different work sites (awork Steis defined asa
sngle address). For example, two sealland containers located at the same address would need to
be aggregated to determine the buffer zones; two containers located at different addresses would
not. This definition is easy to adminigter, but has technica drawbacks. Under this definition two
containers separated by 500 feet are aggregated if they are at the same work site, but two
containers separated by 50 feet are independent if they are located at different work sites.

For dtuations where the normd criterion is undesirable, the following dternative criteria can be
used. Applicationsto more than one enclosure must be separated by a specified time or distancein
order to be considered independent for buffer zone caculations. SEPARATION MUST BE
FROM OTHER COMMODITY APPLICATIONSASWELL ASANY OTHER METHYL
BROMIDE APPLICATIONS, SUCH AS FIELD OR NURSERY FUMIGATIONS.
Applications (fumigation and aeration) must be separated by at least 24 hours or the distance
determined below.

For individua enclosures greater than 20,000 cubic feet, the separation distance is 1300 fest.
For individual enclosures 20,000 cubic feet or less use the following procedure:

1. Compute the largest resdent trestment zone for any individua enclosure.

2. Compute largest aeration zone for any individua enclosure.

3. Choose the larger of the two vaues and multiply by 3. Thisvaue or 1300 feet isthe
Separation distance, whichever is shorter.

The following specid Stuation requires a separation of 30 feet: gpplications that do not require an
aeration zone AND volume does not exceed 3000 cubic feet AND application rate does not
exceed 2 |bs/1000 cubic feet.

If these separation requirements cannot be met, the individua enclosures must be aggregated to
determine the buffer zone Szes.
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Other Specific Conditions

The standard answer to questions D.1 and D.2 isyes or "does not apply.” If either of these
questions are answered no, dternative conditions are necessary. For question D.3, only enclosures
with standard height stacks (types A1 and B1) can aerate a any time. All other enclosures must
initiate aeration during daylight hours. Consault the Reference Manual for possible dterndtive
conditions. Check the gppropriate boxes in the Find Permit Conditions. If dl dternatives have
been exhausted, consult with DPR using the procedure given on page 7.

See the appropriate section of the Reference Manual for more information. The Quick
Reference Guide on page 2 gives specific references for each question in this section.

8/8/94
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Methyl Bromide

Condition 1:

Commodity Fumigation Maximum Application Rate

Condition 1

Reasoning

Procedure for
Determining
Compliance

Possible
Alternative
Conditions

8/8/94

A maximum application rate of 8 pounds per 1000 cubic feet or the
rate specified by the label may be used, whichever isless.

Application rates greater than 8 pounds per 1000 cubic feet involve the use
of very high concentrations of methyl bromide. Even smdl flawsin the
introduction equipment or procedure may cause unacceptable exposures.

The application rate should be clearly stated on the Work Site Plan.
NOTE: Usarsaso cannot exceed the gpplication rate and volume that were
used to determine the Sze of the buffer zone. See page 10 for determining

the 9ze of the buffer zones.

DPR must be consulted before determining adternative conditions. See page
7 for the procedure for requesting aternate conditions from DPR.
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Methyl Bromide

Condition 2:

Commaodity Fumigation Tota Methyl Bromide

Condition 2

Reasoning

Procedure for
Determining
Compliance

Possible
Alternative
Conditions

8/8/94

Thetotal amount of methyl bromide per work site must not exceed
1000 poundsin a 24-hour period.

The use of more than 1000 pounds of methyl bromide will require the
fumigation of alarge area. Other types of fumigationsin the vicinity, such as
s0il or greenhouse, may dter the size of the buffer zones. In addition, either a
large number of smal cylinders must be handled or afew very large cylinders
must be handled. Speciad precautions may be necessary.

The totd amount of methyl bromide that could be used in a 24-hour period
should be stated on the work site plan.

Example: A work site has three chambers, each requiring 400
pounds of methyl bromide for a single fumigation. No more than
two fumigations can be done at this work site in a single day without
exceeding the 1000 pound limit.

NOTE: Usersdso cannot exceed the gpplication rate and volume that were
used to determine the Size of the buffer zone. See page 10 for determining
the 9ze of the buffer zones.

DPR must be consulted before determining aternative conditions. See page
7 for the procedure for requesting aternate conditions from DPR.
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Condition 3:

Commodity Fumigation Other Types of Applications

Condition 3

Reasoning

Procedure for
Determining
Compliance

Possible
Alternative
Conditions

8/8/94

No other types of methyl bromide applications (e.g. field,
greenhouse, potting soil, structural) can occur at thework sitefor the
preceding 48 hoursor the following 24 hour s of a commaodity
application. Other commodity fumigations can be conducted.

The cdculation of the buffer zone szes becomes very complex if thereisa
mixture of fumigation types.

Any other type of fumigetion at the work dte other than a commodity
fumigation is prohibited. Other types of fumigations would dso include
fumigations not covered by permit conditions, such as structurd or tree hole
goplications. If the other types of fumigations are very smal it may be
possible to do them at the same time, but consult with DPR firdt.

There must be 48 hours between the end of the other gpplication (eg. field,
greenhouse) to the start of the commodity fumigation and 24 hours from the
end of the commodity aeration to the start of the other fumigation. NOTE:
Applications do not end until aeration is completed.

Example: If a chamber fumigation is started on June 10 at 9:00 AM
and aeration is completed by June 11, 11:00 AM, a greenhouse
aeration must end by June 8, 9:00 AM and a potting soil fumigation
can start no sooner than June 12, 11:00 AM.

DPR must be consulted before determining aternative conditions. See page
7 for the procedure for requesting aternate conditions from DPR.
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Condition 4:

Commaodity Fumigation Enclosed Areas

Condition 4

Reasoning

Procedure for
Deter mining
Compliance

8/8/94

Thefollowing types of fumigations are prohibited unless mitigation
options areidentified in the Work Site Plan:
- those inside an enclosed area with people present

See page 31 for permit condition 4 pertaining to common walls.

An enclosed area does not alow the methyl bromide to disspate;
concentrations can build up rapidly.

NOTE: If astandard height stack may be used to aerate an enclosure within
a secondary enclosed area, the standard height requirements may need to be
modified if the secondary enclosed areais very large.

Thefumigation is prohibited if it is done in an enclosed areawhich has agas-
confining roof and wals. Enclosures surrounded by mesh screen or other
porous barriers would not be considered an enclosed area.

This condition does not apply to partially enclosed aress. Partidly enclosed
areas do not pose the same potentia for exposure concerns as enclosed
aress. However, an exposure risk may ill exist due to gas confining physica
conditions a the dte. Partialy enclosed areas should be carefully evauated
for the extent of potential exposure. For example, look at the number, size
and location of the openings. Check to seeif the openings alow free flow of
ar. Comparethe sze of the fumigetion to the size of the secondary area.
Observe the activities, location and duration of work within the secondary
area. Anindividuad Ste may need some ventilation, testing, or some other
mitigation measure (remember the four concepts) to insure an adequate
margin of safety. Some partially enclosed spaces may need to be considered
enclosed spaces for the purposes of the permit conditions.

Conault with DPR if a standard height stack will be used with a secondary

enclosed space. The standard height requirements may need to be modified.
See page 68 for norma standard height requirements.
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Examples: A tarpaulin fumigation inside a warehouse with all doors
and windows closed is considered enclosed and is prohibited. A
warehouse with several roll-up doors kept open would be considered
partially enclosed.

8/8/94
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Commaodity Fumigation Enclosed Areas

Possible These dternatives will dlow work to be conducted within the secondary
Alternative enclosed area. However, the buffer zone requirements still apply. See page
Conditions 79 for information on buffer zones. Work would only be dlowed in regions

of the enclosed areathat are outsde of the buffer zones. See accompanying
diagram.

Warehouse

Buffer Zone .
People can work in

areas outside of the

buffer zone
People cannot work

within the buffer zone

Chamber

Vacuum chamber - Since avacuum chamber is under negative pressure,
methyl bromide cannot be released from any lesks. NOTE: buffer zones il

oply.

Application scheduled when workers not present - If nobody isin the areg,
thereisno hazard. No redtrictions.

8/8/94
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Commaodity Fumigation Enclosed Areas

Possible
Alternative
Conditions,
continued

8/8/94

Respiratory Protection - Only salf-contained breathing apparatuses are
gpproved protection for methyl bromide. Thisis generaly not aviable
dternative when exposures will exceed afew minutes because of tank
duration.

Limited Access - Work within the secondary enclosed areais dlowed for up
to one hour if the concentration within the enclosed areais less than 5 ppm.
Testing must be done using the procedure on page 27. NOTE: buffer zones

ill apply.

Mechanica Ventilation and Periodic Monitoring - Mechanical ventilation must
be adequate to maintain methyl bromide concentrations at acceptable levels.
Consultation with a ventilation engineer or a certified indudtriad hygienist with
ventilation training is recommended to evauate the adequecy of the ventilation
system. In addition, periodic monitoring with colorimetric detector tubes
must be conducted as specified in the procedure on page 27. NOTE: buffer
zones il gpply.

Mechanicd Ventilation and Full-Shift Worker Monitoring - The work site
must be surveyed by alicensed ventilation engineer or a certified indudtrid
hygienig with training in ventilation to determine if the ventilation sysem
provides an adequate margin of safety to methyl bromide air concentrations.

In addition, Full-Shift Worker Monitoring must be conducted &t least one
time. A monitoring plan must be developed in consultation with the DPR-
Worker Hedlth and Safety Branch or a certified indudirid hygienist. This
monitoring must use a sampling and andytical method that is capable of
mesasuring less than 0.3 ppm as an 8-hour time-weighted average air
concentration vaue (colorimetric detector tubes cannot be used). DPR
must review and gpprove the monitoring results. If the approved monitoring
data show the work ste levels are below 0.3 ppm (half of the 0.6 ppm target
vaue), no further testing is necessary, unless fumigation scenario conditions
change.

NOTE: buffer zones Hill goply.
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Methyl Bromide Test Procedure For:
Commaodity Fumigation Enclosed Areas
Equipment:

1. Sdf-Contained Breathing Apparatus (SCBA)

2. Colorimetric Detector Tubes - These are tubes (approximately 1/4 X 6 inches) which produce a
color change when methyl bromide is present. The length of this color change indicates the methyl
bromide concentration. A specific pump must be used with these tubes; both must be purchased
from the same manufacturer. The detection limit of these tubes varies with manufacturer and modd.
Sdlect the tube model which best fits your needs.

The choice of detector tube isin part determined by the duration of exposure. If short term access
(lessthan 1 hour) is necessary, a detector tube that measuresto 5 ppm would be adequate. To
determine entry for longer times or to document that control methods are adequate, a detector tube

that measures to alower detection limit would be gppropriate.

Manufacturer Mode Number Measurement Range Comments
Nationd Draeger  Methyl Bromide 5/b 5 to 50 ppm one tube, 5 strokes
(412) 787-8383
5/b with Activation Tube 0.8to 8 ppm two tubes, 30 strokes
Methyl Bromide 0.5/a 0.5to 5 ppm one tube, 5 strokes
Methyl Bromide 3/a 3to 35 ppm two tubes, 5 strokes
Sensdyne Methyl Bromide No. 136 2to 10 ppm (0.5 ppm two tubes, 4 strokes
(800) 451-9444 detection limit)
Methyl Bromide 1to 18 ppm (0.2 ppm two tubes, 2 strokes
No. 136LA detection limit)
Matheson- Methyl Bromide 2.5to 80 ppm two tubes, 1 stroke
Kitagawa 8014-157SB
(510) 793-2559
(714) 987-4611  Methyl Bromide 0.5t0 10 ppm two tubes, 1 stroke
8014-157SC

8/8/94
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MSA Methyl Bromide 2.51t0 90 ppm two tubes, 4 strokes

(800) MSA-2222  PIN 462135

8/8/94
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Methyl Bromide Test Procedure For:
Commaodity Fumigation Enclosed Areas
Procedure:

1. Safety: If more than 2 hours has elapsed since the last test, SCBA must be worn or testing
must be done remotely.

2. Test Location: Tests must be made of the air in the working areawhere concentrations will
be highest. Thislocation will depend on the proximity to the fumigation enclosure and ventilation
patterns within the secondary enclosed area. If thislocation is not known or changes over time,
severd locations need to be tested.

3. Test Frequency: Thefirst test must be performed before initid entry during each workshift.
Additiond tests are required if the work time within the enclosed areais greater than 2 hours. Tests
must be made according to the schedule below.

4, Restrictions on Work Time: The results of the monitoring are used to determine the length
of time work is alowed within the enclosed area. Work time is cumuletive time spent within the
enclosed area. This does not include time spent outside the enclosed area. Use the following work
and testing schedule for each workshift. If any subsequent tests show higher concentrations than
theinitia test, the work schedule must be adjusted accordingly.

Work Time Maximum
Redtriction Leve Allowed  Colorimetric Tube
(per 24 hours) Per Test Detection Limit Tests Required
1 hour 5 ppm 5ppm or less initid test
2 hours 3 ppm 3ppmor less initid test
4 hours 1 ppm 1 ppmor less initial test, repesat a 2 hrs
8 hours ND* 0.5 ppm or less initid test, repeet every 2 hrs

*ND - no detectable amount

Example: If aninitial test shows no detectable methyl bromide with a 0.5 ppm
detection limit, 8 hours of work can be planned. However, if the second test two
hours later shows 1 ppm, work can only be conducted for an additional two hours
within the enclosed area (4 hours total work time).
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5. Test Duration: Testing and work time restrictions continue until the end of the trestment
period and testing shows no detectable levels. During aeration, methyl bromide must be released
outside of the enclosed area or the enclosed area cannot be occupied. Testing may be discontinued
if no further work is required within the enclosed area.

6. Documentation: Record the test information on the accompanying form, or other substitute.

7. Testing History: In order to terminate periodic monitoring, this procedure must be repeated
under worgt-case scenario conditions (i.e. with the largest possible amount of fumigated commodity
and maximum dosage used) to establish that the ventilation is completely effective. Oncea
documented testing history is established and fumigation conditions are not changed (i.e. increased
dosage, change in commodity fumigated, increased fumigated volume), the testing can be
discontinued. It will require datafrom 5 - 50 workshifts to establish a testing history, depending on
the work time desired, the concentration detected, the variation in concentration and the detection
limit of the colorimetric tube. A fewer number of tests would be required if a short work timeis
needed, or alow concentration is detected, or the concentration variation islow, or the detection
limitislow. Tegting history must be reviewed by DPR prior to discontinuing testing. The testing
history must be reestablished annudly.

8/8/94
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Methyl Bromide Test Results For:
Commaodity Fumigation Secondary Enclosed Areas
Fumigation Site:

Address:

Type of Colorimetric Detector Tube:

Secondary Area ldentification:

DaeTimeof Tex

Person Tegting

Colorimetric Tube Sampling Location

Commodity Fumigated

Amount of Commodity Fumigeted

Application Rate

Volume Fumigated

Commodity Container/Packaging

Type of Fumigation Enclosure

Locetion of Fumigation Enclosure

Date/Time of Start of Fumigation

Date/Time of Start of Aeration

Colorimetric Tube Reading

Colorimetric Tube Detection Limit

Comments

8/8/94
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Condition 4:

Commaodity Fumigation Common Walls

Condition 4

Reasoning

Procedure for
Determining
Compliance

Possible
Alternative
Conditions

8/8/94

Thefollowing types of fumigations are prohibited unless mitigation
optionsareidentified in the Work Site Plan:
- enclosures which share a common wall with another enclosed
area with people present

See page 24 for permit condition 4 pertaining to secondary enclosed spaces.

The fumigation enclosure can lesk methyl bromide into the adjacent building.
An enclosed area does not dlow the methyl bromide to dissipate;
concentrations can build up repidly.

The fumigation is prohibited if the fumigation enclosure shares a common wall
with an enclosed areathat has peopleinit. If the adjacent building has no
people present, the fumigation enclosure can be used.

This condition does not gpply if acommon wall is shared with a partidly
enclosed area. Partidly enclosed areas do not pose the same potentid for
exposure concerns as enclosed areas. However, an exposure risk may ill
exist due to gas confining physical conditions a the Site. Partidly enclosed
areas should be carefully evauated for the extent of potential exposure. An
individua Ste may need some ventilation, testing, or Some other mitigation
measure to insure an adequate margin of safety. Some partialy enclosed
spaces may need to be considered enclosed spaces for the purposes of the
permit conditions.

Examples. Using a chamber which shares a wall with an officeis
prohibited. Using a chamber which shares a wall with a warehouse
where other people work is prohibited. If several roll-up doorsare
kept open, the warehouse would be considered partially enclosed.

These dternatives will alow work to be conducted within the adjacent
enclosed area. However, the buffer zone requirements still apply. See page
79 for information on buffer zones. Work would only be dlowed in regions
of the enclosed areathat are outside of the buffer zones. See diagram on

page 25.
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Commaodity Fumigation Common Walls

Possible
Alternative
Conditions,
continued

8/8/94

Pressure Tested Enclosure - Pressure tested enclosures leak a minimal
amount of methyl bromide. NOTE: buffer zones Htill apply.

Application Scheduled When Workers Not Present - If nobody isin the
area, thereis no hazard. No additiona restrictions.

Respiratory Protection - Only self-contained breathing apparatuses are
gpproved protection for methyl bromide. Thisisgeneraly not aviadle
dternative when exposures will exceed afew minutes because of tank
durtion.

Limited Access - Work within the adjacent enclosed areais dlowed for up to
one hour if the concentration within the enclosed areaisless than 5 ppm.
Testing must be done using the procedure on page 25. NOTE: buffer zones

il apply.

Mechanica Ventilation and Periodic Monitoring - Mechanicd ventilation must
be adequate to maintain methyl bromide concentrations at acceptable levels.
Conaultation with a ventilation engineer or acertified indudrid hygienist with
ventilation training is recommended to evauate the adequacy of the ventilation
system. In addition, periodic monitoring with colorimetric detector tubes
must be conducted as specified in the procedure on page 27. NOTE: buffer
zones sl gpply.
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Methyl Bromide

Condition 4:

Commaodity Fumigation Common Walls

8/8/94

Mechanicd Ventilation and Full-Shift Worker Monitoring - The work site
must be surveyed by alicensed ventilation engineer or a certified indudtria
hygienigt with training in ventilation to determine if the ventilation system
provides an adequate margin of safety to methyl bromide air concentrations.

In addition, Full-Shift Worker Monitoring must be conducted &t least one
time. A monitoring plan must be developed in consultation with the DPR-
Worker Hedlth and Safety Branch or a certified indudrid hygienist. This
monitoring must use a sampling and andyticd method that is capable of
measuring less than 0.3 ppm as an 8-hour time-weighted average air
concentration vaue (colorimetric detector tubes cannot be used). DPR
must review and gpprove the monitoring results. If the approved monitoring
data show the work ste levels are below 0.3 ppm (haf of the 0.6 ppm target
vaue), no further testing is necessary.

NOTE: buffer zones till apply.
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Methyl Bromide

Condition 5:

Commaodity Fumigation Outside Introduction

Condition 5

Reasoning

Procedure for
Determining
Compliance

Possible
Alternative
Conditions

8/8/94

Application from outside the enclosure through a closed system is
required. Releasing methyl bromide from insdetheenclosureis
prohibited unless mitigation options are identified in the Work Site
Plan.

Rdeasing methyl bromide from insde the fumigated enclosure requires work
in an amogphere containing potentidly letha concentrations of methyl
bromide. Specid precautions must be taken.

The methyl bromide cylinders must be outdoors. Plumbing lines must be used
to ddiver the methyl bromide from the cylindersto insde the enclosure. The
plumbing lines must be gas-tight and the enclosure seded before introduction
of the methyl bromide.

Example: A warehouse or other building cannot be fumigated by
placing and opening methyl bromide cylinders fromthe inside.

A written plan must describe how the enclosure will be fumigated and
aeraed, and safety precautions must include dl of the following:

- Two person teams must be used to open cylinders, and

- The gpplicators must be able to communicate a al timeswith a
person outside, and

- Sdf-contained bresthing gpparatus must be used during fumigation
and aerdtion.
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Methyl Bromide

Condition 6:

Commodity Fumigation Gas-tight Fumigant Lines

Condition 6

Reasoning

Procedure for
Determining
Compliance

Possible
Alternative
Conditions

8/8/94

All fumigant lines must be gas-tight. Fumigant lines, valves, fittings,
etc. which areroutinely adjusted or changed must be checked for
leaks after each adjustment.

Even amd| lesks in the fumigation plumbing sysem can cause very high air
concentrations of methyl bromide in the immediate vicinity.

Linesthat will contain methyl bromide can be leak-checked by severd
methods. Assuming al plumbing connections are tight, lines can be checked
with pressure or by monitoring for leaks with a detector. For pressurization,
compressed air or nitrogen can be admitted to the system to the anticipated
fumigation pressure and the pressure monitored over time with a pressure
gauge. Any lossin pressure indicates aleak which can be located with a
sogp solution or other type of leak detector. If the pressure holds, the lines
would be considered lesk-checked and the fumigation would proceed. A
less desirable method would involve pressurization with the fumigant while
watching pressure or "sniffing" suspect places with a Halide torch or
electronic leak detector sengtive to methyl bromide or "halogen-containing
materials.”

Examples: When changing methyl bromide cylinders, the
connection between the introduction line and the cylinder must be
checked for leaks. The cylinder valve must be checked for leaks
after opening.

None
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Commaodity Fumigation Test Equipment Sedls

Condition 7

Reasoning

Procedure for
Determining
Compliance

Possible
Alternative
Conditions

8/8/94

The enclosure must be sealed wher e instrument sampling lines pass
through enclosure walls.

Any lesksin the fumigation enclosure can cause very high air concentrations
in theimmediate vidinity.

The holes or portsin the enclosure wal must be sedled with some sort of
caulking materid. The sed should be checked for legks.

None
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Condition 8:

Commaodity Fumigation Test Equipment Exhaust

Condition 8

Reasoning

Procedure for
Determining
Compliance

Possible
Alternative
Conditions
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Exhaugt from sampling equipment must be vented away from people
and to outside air or back into the enclosure.

The Fumiscope does not destroy or filter out methyl bromide. The
Fumiscope exhaust has the same concentration as the space under
fumigation; thisis normaly severd thousand parts per million. No person
should be near this exhaudt.

Tygond , TeflorA or some other type of tubing must be used to direct the
Fumiscope exhaust away from al persons and preferably back into the
enclosure. If the exhaust is vented to outside air, it must be vented outside
the control room.

None
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Methyl Bromide

Condition 9:

Commodity Fumigation Fumigant Line Purge

Condition 9

Reasoning

Procedure for
Determining
Compliance

Possible
Alternative
Conditions

8/8/94

When introducing methyl bromide from an enclosed control room,
applicators must use nitrogen gas or compressed air to purge fumigant
linesprior to changing cylinders.

Purging is necessary to prevent the methyl bromide within the lines from
escaping into the control room air. The enclosed space of a control room can
trap high concentrations of methyl bromide. Extra precautions must be taken
to prevent leaks.

This condition only pertains to enclosed control rooms. |If introduction is
conducted in apartially enclosed area, the space is not considered a control
room and this permit condition does not apply. However, an exposure risk
may dill exist due to gas confining physical conditionswithinthearea. The
ste should be carefully evaluated for the extent of potentia exposure. An
individua ste may need some ventilation and/or testing to insure an adequate
margin of safety.

The lines can be purged by plumbing a source of compressed air or nitrogen
into the fumigant delivery linesthrough a"T" fitting, usudly placed neer the
methyl bromide supply cylinder. Before bresking any fitting connections, the
source of methyl bromide is turned off and the lines are then purged by filling
them with the compressed air or nitrogen.

Example: The changing of methyl bromide supply cylinder would
require that a connection be broken to replace the spent cylinder
with a full one.

Vacuum Chambers - Provided there is negative pressure throughout the
system, the vacuum of a vacuum chamber would subgtitute for the line purge,

Respiratory Protection - Only sdlf-contained breathing apparatuses are
gpproved protection for methyl bromide.

L eak-proof Connections - Vaves or other mechanisms which prevent lesks
and rdease of methyl bromide when changing cylinders. Example: avalve &
the disconnect point.
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Methyl Bromide

Condition 10:

Commaodity Fumigation Control Room Ventilation

Condition 10

Reasoning

Procedure for
Determining
Compliance

Possible
Alternative
Conditions

8/8/94

Enclosed control rooms must be mechanically ventilated during the
fumigation if workersare present.

The enclosed space of acontrol room can trgp high concentrations of methyl
bromide; extra precautions must be taken to prevent lesks of methyl bromide
within this space,

There must be afan or some other mechanical system to bring fresh air into
or exhaust out of an enclosed control roomwhenitisinuse. Ventilation
which provides at least 6 air changes per hour is recommended, but not
required. Mechanica ventilation is not necessary when no fumigationsarein
progress or no people are in the control room.

If introduction is conducted in a partidly enclosed area, the space is not
consdered a control room and this permit condition does not apply.
However, an exposure risk may il exist due to gas confining physicd
conditions within the area. The Ste should be carefully evaluated for the
extent of potentid exposure. Anindividud site may need some ventilation
and/or testing to insure an adequate margin of safety.

Examples: A room with 4 impermeable walls and a roof would be
considered a control room. If the only opening is an open door, this
would still be considered an enclosed control room. An introduction
area cordoned off by mesh screen, chain-link fencing or 3 walls
would be considered partially enclosed and not a control room.

Respiratory Protection - Only self-contained breathing apparatuses are
gpproved protection for methyl bromide.
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Methyl Bromide

Condition 11:

Commodity Fumigation Control Room Storage

Condition 11

Reasoning

Procedure for
Determining
Compliance

Possible
Alternative
Conditions

8/8/94

Methyl bromide cylinders must not be stored inside enclosed control
r ooms.

The enclosed space of acontrol room can trgp high concentrations of methyl
bromide; extra precautions must be taken to prevent lesks of methyl bromide
within this space,

Cylinders must not be stored within the control room, even if the room is used
only for storage and introduction of methyl bromide. Cylinders should only
be in the control room during introduction.

If cylinders are stored in a partialy enclosed area, the space is not considered
acontrol room and this permit condition does not apply. However, an
exposurerisk may gill exist due to gas confining physica conditions within the
area. The dte should be carefully evauated for the extent of potentia
exposure. Storage may ill need to be prohibited.

Examples:. A roomwith 4 impermeable walls and a roof would be
considered a control room. If the only opening is an open door, this
would still be considered an enclosed control room. An introduction
area cordoned off by mesh screen, chain-link fencing or 3 walls
would be considered partially enclosed and not a control room.

None
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Methyl Bromide

Condition 12:

Commaodity Fumigation Aeration Initiation

Condition 12

Reasoning

Procedure for
Determining
Compliance

Possible
Alternative
Conditions

11/21/94

Per sonswho initiate aeration by manually breaking a seal must wear
a self-contained breathing apparatus (SCBA). Exception: enclosures
for which aeration isinitiated remotely, such as chambers.

The methyl bromide concentration within the enclosure is normaly severd
thousand ppm when agration isinitiated. \When workers must be close to the
enclosure to initiate aeration, high exposure for a short duration is possible.

SCBA must be worn in the immediate vicinity of the enclosure when aeration
isinitiated. SCBA must be worn even if aeration can beinitiated in afew
seconds. After aeration isinitiated and the worker moves away from the
enclosure, the SCBA may be removed. |f aworker isnot near the open
enclosure & the time of initiation, SCBA is not required.

Examples: SCBA must be worn when removing tarps froma
tarpaulin fumigation, or opening the doors of a sea/land container,
or opening the doors of a fumigated warehouse.

SCBA is not required to turn on the exhaust fan of a chamber.
However, if the chamber is partially opened for make-up air, the
enclosure must be opened and the fan started simultaneously.

Remote Aeration - If aeration can beinitiated remotely, SCBA is not
required. The person who initiates aeration must be at least 30 feet upwind
from the enclosure. Example: use arope to open a sealland container.




REFERENCE MANUAL GENERAL CONDITIONS

Methyl Bromide

Condition 13:

Commaodity Fumigation Aeration During Daylight

Condition 13

Reasoning

Procedure for
Determining
Compliance

Possible
Alternative
Conditions

8/8/94

Aeration must beinitiated during daylight hours. Exception:
Enclosures which aerate using an exhaust stack meeting the standard
height requirements may exhaust at any time.

The less stable atmosphere during daylight hours dilutes and disspates the
methyl bromide much more rapidly rdative to more sable nighttime
conditions. The aeration zone Szes have been caculated assuming these
daylight conditions. The "standard height” table has been cdculated assuming
more stable nighttime conditions.

Aeration must be started during daylight hours, between one hour after
sunrise and one hour before sundown. The great mgjority of the methyl
bromide released during aeration is released during the first few minutes. This
period must occur during daylight. The latter stages of aeration can occur at
night.

Example: If aeration takes a total of 24 hours, only the first hour
must be during daylight hours.

Nighttime Aeration - The agration zone Sizes can be cdculated for nighttime
release, but they would be much larger than the comparable daylight aeration
zones, probably two to four times larger. Contact the Environmental
Monitoring Branch for assstance.
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Methyl Bromide

Condition 14:

Commaodity Fumigation Minimum Aeration Times

Condition 14

Reasoning

Procedure for
Deter mining
Compliance

Possible
Alternative
Conditions

11/21/94

Enclosures must be aerated for the following minimum duration:
a. 4 hoursif mechanically ventilated using fans, or
b. 12 hoursif passively ventilated

NOTE: This condition pertains to aeration of the fumigation enclosure, not
aeration of areas where commodities are stored, except when they are the
same.

Methyl bromide absorbed within the commodity can continue to off-gasfor a
long time. The rate of off-gassng depends on how tightly methyl bromide
binds to the commodity. The amount of air which passes through the
enclosure has aminimd effect on the rate of off-gassing.

The minimum time periods for aerating enclosures are measured from the start
of agration to the end of aeration. The commodity cannot be moved from the
enclosure during this period. People may not enter the enclosure without
respiratory protection during this period.

Vacuum Chambers - Vacuum chambers accelerate the rate of desorption of
the methyl bromide. At least 4 air washes must be done before the
commodity can be moved from the chamber.
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Methyl Bromide

Condition 14:

Commaodity Fumigation Minimum Aeration Times

11/21/94

Aeration Outsde of Fumigation Enclosure - Fumigated commodity may be

removed from the fumigation enclosure as soon as the concentration of methyl
bromide in the air spaces between the stacked commodity islessthan 5 ppm

(Permit Condition 15 isfulfilled) and at least ten air changes have been
completed. However, the minimum aeration time (4 or 12 hours) must be
provided before people handle (process, package) the treated commodity.
In other words, the minimum aeration time must be provided before people
can handle the treated commodity. The aeration can occur within the
enclosure, sorage area or some other holding area.

The aeration required outside of the enclosure can be prorated if the method
of aerdtion is changed. For example, if two hours of mechanicd aerdionis
completed before the commodity is removed from the enclosure, one-haf of
the required aeration has been achieved. Therefore, Six hours of passive
aeration outsde of the enclosure is ill required (the second hdf of the
required aeration).
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Methyl Bromide Condition 14:

Commaodity Fumigation Minimum Aeration Times
Possible Monitoring - Various types of monitoring may indicate that the minimum
Alternative aeration times can be reduced. This may involve testing the rate of
Conditions, desorption for a specific commodity or monitoring workers with charcoa

tubes (or some other sensitive method). This type of monitoring cannot be
done with colorimetric detector tubes. Contact the Worker Headlth and
Safety Branch for assistance.

continued

11/21/94
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Methyl Bromide

Condition 15:

Commodity Fumigation Tedting for Aeration Completeness

Condition 15

Reasoning

Procedure for
Determining
Compliance

Possible
Alternative
Conditions

8/8/94

The concentration of methyl bromidein theair spaces between the
stacked commodity must be lessthan 5 ppm befor e the commodity can
be moved from the enclosure. Testing of thisair space must be done
accor ding to approved procedures.

NOTE: This condition pertains to aeration within the fumigation enclosure, not
aeration of areas where commaodities are stored, except when they are the
same.

Thisisalabd requirement. This condition will insure that the teting is done in
an appropriate manner.

See thefollowing section. No test isrequired if the enclosure is moved from
the work gSite prior to the start of aeration (labds prohibit movement in most
circumstances).

Example: See the following section.

None, dthough atesting history of no detectable methyl bromide can be used
to request that testing be discontinued. See page 46 for details.




REFERENCE MANUAL GENERAL CONDITIONS
Methyl Bromide Test Procedure For:
Commaodity Fumigation Completeness of Aeration

The following procedure can be used to determine if the aeration period has been sufficient to dlow
movement of atreated commodity. This determination is based on measuring the amount of resdud
methyl bromide within the air space of the trested commodity. Thisisthe same method used by the
USDA to determine whether atreated commodity can be released or should have additiona
aeration.

Equipment:
1. Sdf-Contained Breathing Apparatus (SCBA)

2. Colorimetric Detector Tubes - These are tubes (approximately 1/4 X 6 inches) which produce a
color change when methyl bromide is present. The length of this color change indicates the methyl
bromide concentration. A specific pump must be used with these tubes; both tubes and pump must
be purchased from the same manufacturer. The detection limit varies with manufacturer and mode.
Sdlect the tube model which best fits your needs.

Manufacturer Modd Number Measurement Range Comments
National Draeger  Methyl Bromide 5/b 510 50 ppm onetube, 5 strokes
(412) 787-8383
5/b with Activation Tube 0.8to 8 ppm two tubes, 30 strokes
Methyl Bromide 0.5/a 0.5to 5 ppm one tube, 5 strokes
Methyl Bromide 3/a 3to 35 ppm two tubes, 5 strokes
Sendgdyne Methyl Bromide No. 136 210 10 ppm (0.5 ppm two tubes, 4 strokes
(800) 451-9444 detection limit)
Methyl Bromide 1to 18 ppm (0.2 ppm two tubes, 2 strokes
No. 136LA detection limit)
Matheson- Methyl Bromide 2.51t0 80 ppm two tubes, 1 stroke
Kitagawa 8014-157SB
(510) 793-2559
(714) 987-4611  Methyl Bromide 0.5t0 10 ppm two tubes, 1 stroke
8014-157SC

8/8/94
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REFERENCE MANUAL GENERAL CONDITIONS

Methyl Bromide Test Procedure For:
Commaodity Fumigation Completeness of Aeration
MSA Methyl Bromide 2.51t0 90 ppm two tubes, 4 strokes

(800) MSA-2222  PIN 462135

8/8/94
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REFERENCE MANUAL GENERAL CONDITIONS

Methyl Bromide Test Procedure For:
Commaodity Fumigation Completeness of Aeration
Procedure:

1. Don the SCBA equipment.
2. Turn-off the ventilation equipment of the fumigation enclosure.

3a. Commodity in Bins - Insert detector tube into the air pace of the bulk of treated commodity.
Test @ aminimum of two locations

3b. Commodity in Boxes/Cartons - Obtain detector tube measurements within the commodity by
sampling at a height of four feet from the floor and 12 inchesingde the air space of the treated
commodity stack, between the boxes or cartons. Test a a minimum of two locations.

3c. Commoditiesin Bulk - For large confinements where accessis limited, test the ar within the
exhaust duct to determine completeness of aeration.

4. If dl test readings show the concentration islessthan 5 ppm, the commodity may be released
from the fumigation area for further processing, provided the minimum aeration time specified in the
permit conditionsis met.

5. Record the test information on the accompanying form, or subdtitute.

In order to discontinue routine testing, this procedure must be repesated under worst-case scenario
conditions (i.e. with the largest possible amount of fumigated commodity and maximum dosage
used) to establish that the aeration procedure is completely effective. Once a documented testing
higtory is established and fumigation conditions are not changed (i.e. increased dosage, change in
commodity fumigated, increased fumigated volume), the testing can be discontinued. It will require
5 - 25 tests to establish atesting history, depending on the concentration detected, the variaion in
concentration and the detection limit of the colorimetric tube. A fewer number of testswould be
required if ashort work time is needed, or alow concentration is detected, or the concentration
vaiationislow, or the detection limit islow. Testing history must be reviewed by DPR prior to
discontinuing testing. The testing history must be reestablished annudly.

8/8/94




REFERENCE MANUAL
Methyl Bromide
Commaodity Fumigation

GENERAL CONDITIONS

Test Results For:
Completeness of Aeration

Fumigation Site:

Address;

Type of Colorimetric Detector Tube:

Endosure | dentification:

DaeTimeof Tex

Person Tegting

Colorimetric Tube Sampling Location

Commodity Fumigated

Amount of Commodity Fumigeted

Application Rate

Volume Fumigated

Commodity Container/Packaging

Date/Time of Start of Fumigation

Date/Time of Start of Aeration

Colorimetric Tube Reading

Colorimetric Tube Detection Limit

Comments

8/8/94
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REFERENCE MANUAL GENERAL CONDITIONS

Methyl Bromide

Condition 16:

Commaodity Fumigation Enclosed Storage Areas

Condition 16

Reasoning

Procedure for
Deter mining
Compliance

8/8/94

Methyl bromide concentrationsin enclosed areas (i.e. buildings,

war ehouses, silos, etc.) where fumigated commodities are stored must
belessthan 5 ppm before persons may enter. Testing of the air
concentration must be done accor ding to approved procedures. No
individual may be insde the enclosed area for morethan one hour in a
24-hour period.

NOTE: This condition pertains to areas where commodities are stored, not
the fumigation enclosure, except when they are the same.

Enclosed storage areas can have high concentrations if methyl bromide
continues to off-gas from the treated commodity. High concentrationsin the
dorage area may result even if the commodity is aerated below 5 ppm in the
fumigation enclosure. Off-gassing can be dow and high concentrations may
not build up for severd hours or severd days. It isdso possble that the load
from one fumigation will not cause a problem, but the storage of severd loads
will produce unacceptable concentrations of methyl bromide.

See following section for test procedure. Testing is not necessary under the
following circumstances:
if no oneisworking within the storage area, or
no commodity isfumigated, or
the commodity is not stored at the work Ste (a statement indicating
that the commodity has been fumigated with methyl bromide should
accompany the commodity if it will be stored within an enclosed
area a another site)
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Methyl Bromide

Condition 16:

Commaodity Fumigation Enclosed Storage Areas

Procedure for
Deter mining
Compliance,
continued

8/8/94

This condition appliesif an enclosed areais used for Sorage as a secondary
function. Even if the mgority of abuilding is devoted to processng,
packaging or some other function if it is adso used for storage of treated
commodity this condition gpplies. This condition does not gpply to aress that
are used solely for processing or other enclosed areas where treated
commodity may be handled. However, an exposure risk may il exist under
some circumstances. For example, if treated commodity is not stored, but
sent immediately to an enclosed processing area. Also, if alarge amount of
treated commodity is being handled within asmdl, enclosed area. Also, if the
processing areaiis poorly ventilated. Some processing areas may need to be
congdered as enclosed storage areas for the purposes of the permit
conditions.

This condition does not apply to partidly enclosed storage aress. Partidly
enclosed areas do not pose the same potentia for exposure concerns as
enclosed areas. However, an exposure risk may gill exist dueto gas
confining physca conditions a the Ste. Partidly enclosed areas should be
carefully evaluated for the extent of potential exposure. For example, look at
the number, Sze and location of the openings. Check to seeif the openings
dlow freeflow of ar. Compare the amount of trested commodity to the sze
of the storage area. Observe the activities, location and duration of work
within the sorage area. An individud Ste may need some ventilation, testing,
or some other mitigation measure (remember the four concepts) to insure an
adequate margin of safety. Some partialy enclosed spaces may need to be
consdered enclosed spaces for the purposes of the permit conditions.

Examples: If the commodity is stored in a silo or bin where no one
works, no testing is necessary. If afacility such as a food processing
plant contains no fumigated commodity, no testing is necessary. If a
sea/land container is fumigated and then shipped off the work site,
no testing isrequired. 1f the commodity is stored underneath a roof,
but has no confining walls, testing is not necessary.

The work time redtrictions are cumulative time spent within the enclosed area.

This does not include time spent outside the enclosed area. There are no
restrictions on time spent outside of the enclosed area.
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Methyl Bromide

Condition 16:

Commaodity Fumigation Enclosed Storage Areas

Possible
Alternative
Conditions

8/8/94

Respiratory Protection - Only self-contained breathing apparatuses are

approved protection for methyl bromide. Thisisgeneraly not aviadle
dternative when exposures will exceed afew minutes because of tank
durtion.

Mechanica Ventilation and Periodic Monitoring - Mechanicd ventilation must
be adequate to maintain methyl bromide concentrations at acceptable levels.
Consultation with a ventilation engineer or a certified indudtrid hygienist with
ventilation training is recommended to evauate the adequacy of the ventilation
system. In addition, periodic monitoring with colorimetric detector tubes
must be conducted as specified in the procedure on page 52.

Mechanica Ventilation and Full-Shift Worker Monitoring - The work site
must be surveyed by alicensed ventilation engineer or a certified indudtriad
hygienigt with training in ventilation to determine if the ventilation sysem
provides an adequate margin of safety to methyl bromide air concentrations.

In addition, Full-Shift Worker Monitoring must be conducted &t least one
time. A monitoring plan must be developed in consultation with the DPR-
Worker Hedlth and Safety Branch or a certified indudirid hygienist. This
monitoring must use a sampling and andyticd method that is capable of
measuring less than 0.3 ppm as an 8-hour time-weighted average air
concentration vaue (colorimetric detector tubes cannot be used). DPR
must review and gpprove the monitoring results. If the approved monitoring
data show the work ste levels are below 0.3 ppm (haf of the 0.6 ppm target
vaue), no further testing is necessary.
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GENERAL CONDITIONS

Test Procedure For:
Enclosed Storage Areas

REFERENCE MANUAL
Methyl Bromide
Commaodity Fumigation

Equipment:
1. Sdf-Contained Breathing Apparatus (SCBA)

2. Colorimetric Detector Tubes - These are tubes (approximately 1/4 X 6 inches) which produce a
color change when methyl bromide is present. The length of this color change indicates the methyl
bromide concentration. A specific pump must be used with these tubes; both tubes and pump must
be purchased from the same manufacturer. The detection limit varies with manufacturer and mode!.
Sdlect the tube model which best fits your needs.

The choice of detector tubeisin part determined by the duration of exposure. If short term access
(lessthan 1 hour) is necessary, a detector tube that measuresto 5 ppm would be adequate. To
determine entry for longer times or to document that control methods are adequate, a detector tube

that measures to a lower detection limit would be appropriate.

Manufacturer Mode Number Measurement Range Comments
Nationd Draeger  Methyl Bromide 5/b 5 to 50 ppm one tube, 5 strokes
(412) 787-8383
5/b with Activation Tube 0.8to 8 ppm two tubes, 30 strokes
Methyl Bromide 0.5/a 0.5to 5 ppm one tube, 5 strokes
Methyl Bromide 3/a 3to 35 ppm two tubes, 5 strokes
Sensdyne Methyl Bromide No. 136 2to 10 ppm (0.5 ppm two tubes, 4 strokes
(800) 451-9444 detection limit)
Methyl Bromide 1to 18 ppm (0.2 ppm two tubes, 2 strokes
No. 136LA detection limit)
Matheson- Methyl Bromide 2.5to 80 ppm two tubes, 1 stroke
Kitagawa 8014-157SB
(510) 793-2559
(714) 987-4611  Methyl Bromide 0.5t0 10 ppm two tubes, 1 stroke
8014-157SC

8/8/94
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REFERENCE MANUAL GENERAL CONDITIONS

Methyl Bromide Test Procedure For:
Commaodity Fumigation Enclosed Storage Areas
MSA Methyl Bromide 2.51t0 90 ppm two tubes, 4 strokes

(800) MSA-2222  PIN 462135

8/8/94
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Methyl Bromide Test Procedure For:
Commaodity Fumigation Enclosed Storage Areas
Procedure:

1. Safety: If more than 2 hours has elapsed since the last test, SCBA must be worn or testing
must be done remotely.

2. Test Location: Tests must be made of the air in the working areawhere concentrations will
be highest. Thislocation will depend on the proximity to the treated commodity, elgpsed time sSnce
the commodity was trested and ventilation patterns within the storage area. If thislocation is not
known or changes with time, severd locations need to be tested.

3. Test Frequency: Thefirst test must be performed before initid entry during each workshift.
Additiond tests are required if the work time within the enclosed areais greater than 2 hours. Tests
must be made according to the schedule below.

4, Restrictions on Work Time: The results of the monitoring are used to determine the length
of time work is alowed within the enclosed area. Work time is cumuletive time spent within the
enclosed area. This does not include time spent outside the enclosed area. Use the following work
and testing schedule for each workshift. If any subsequent tests show higher concentrations than
theinitia test, the work schedule must be adjusted accordingly.

Work Time Maximum
Redtriction Leve Allowed  Colorimetric Tube
(per 24 hours) Per Test Detection Limit Tests Required
1 hour 5 ppm 5ppmor less initid test
2 hours 3 ppm 3ppmor less initid test
4 hours 1 ppm 1 ppmor less initid tet, repest a 2 hrs
8 hours ND* 0.5 ppm or less initid test, repedat every 2 hrs

*ND - no detectable amount

Example: If aninitial test shows no detectable methyl bromide with a 0.5 ppm
detection limit, 8 hours of work can be planned. However, if the second test two
hours later shows 1 ppm, work can only be conducted for an additional two hours
within the enclosed area (4 hours total work time).

8/8/94




REFERENCE MANUAL GENERAL CONDITIONS
Methyl Bromide Test Procedure For:
Commaodity Fumigation Enclosed Storage Areas

5. Test Duration: If no additiona treated commodity is added to the storage area and testing
shows no detectable methyl bromide for three consecutive days, testing may be discontinued and
work time regtrictions lifted until new commodity is added. Testing may be discontinued if no
further work is required within the enclosed area.

6. Documentation: Record the test information on the accompanying form, or other substitute.

7. Testing History: In order to terminate periodic monitoring, this procedure must be repested
under worgt-case scenario conditions (i.e. with the largest possible amount of fumigated commodity
and maximum dosage used) to establish that ventilation is completdly effective. Once a documented
testing history is established and fumigation conditions are not changed (i.e. increased dosage,
change in commodity fumigated, increased fumigated volume), the testing can be discontinued. It
will require datafrom 5 - 50 workshifts to establish atesting history, depending on the work time
desired, the concentration detected, the variation in concentration and the detection limit of the
colorimetric tube. A fewer number of tests would be required if a short work timeis needed, or a
low concentration is detected, or the concentration variation islow, or the detection limit is low.
Tedting history must be reviewed by DPR prior to discontinuing testing. The testing history must be
reestablished annualy.

8/8/94
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REFERENCE MANUAL

GENERAL CONDITIONS

Methyl Bromide Test Results For:
Commaodity Fumigation Enclosed Storage Areas
Fumigation Site:

Address:

Type of Colorimetric Detector Tube:

Storage Area ldentification:

DaeTimeof Tex

Person Tegting

Colorimetric Tube Sampling Location

Commodity Fumigated and Stored

Amount of Fumigated Commodity in Storage

Application Rate

Commodity Container/Packaging

Date/Time Last Fumigated Load Stored

Colorimetric Tube Reading

Colorimetric Tube Detection Limit

Comments

8/8/94
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Methyl Bromide

Condition 17:

Commaodity Fumigation Work Site Plan

Condition 17

Reasoning

Procedure for
Determining
Compliance

Possible
Alternative
Conditions

8/8/94

Theenclosure operator and/or pest control business must complete
or reviscaWork Site Plan beforereceiving a permit. A completed
Work Site Plan must be submitted to the County Agricultural
Commissioner for evaluation before a Restricted Materials Permit
will be approved.

Specific information about each work Ste and each fumigation enclosureis
needed to issue the permit.

The Work Site Plan is contained in the Suggested Permit Conditions. Al
questions of the Work Site Plan must be completed. If only one of the
guestions is not answered, there will be insufficient information to issue the
permit. See page 9 for procedures to evaluate Work Site Plans.

None
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Methyl Bromide

Condition 18:

Commaodity Fumigation Test Results Documentation

Condition 18

Reasoning

Procedurefor
Deter mining
Compliance

Possible
Alternative
Conditions

8/8/94

The enclosur e operator must keep records of all test resultsfor 2
year s and make them available to the County Agricultural
Commissioner and workers (pursuant to Labor Code Section 6408
and Cal-OSHA regulations Title 8, Section 3204) upon request.

A record of the testing is necessary to document to the County Agricultural
Commissioner that the testing was conducted and to document that the
airborne levels were found to be acceptable.

Site operator must maintain a booklet showing date, time, purpose of test,
testing result and initids of person performing test. Additiona information is
needed to demondtrate atesting history. Suggested forms accompany each
procedure.

Example:
1/23/94, 13:00, prior to movement of #3, lessthan 5 ppm, R.B.J.

Exiging Records - Site operator may incorporate testing documentation in
exigting records kept for fumigation operation.
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Methyl Bromide

Commodity Fumigation

ENCLOSURE TYPES
Retention Categories Overview

I ntroduction

Pressure Tested

Retention Tested/
Untested

8/8/94

There are two retention categories. pressure tested, and retention
tested/untested. The Size of the trestment zone is dictated by the retention
category. See the sections on Treatment Zones, pages 82 - 93 for more
information.

Pressure tested enclosures are one of two types: vacuum chambers or
enclosures which pass the USDA pressure test. Vacuum chambers are
usudly small, metal chambers in which fumigations are conducted under
reduced atmospheric pressure. The reduced pressure alows fumigations to
proceed much more quickly, because methyl bromide penetrates the
commodity faster during trestment and fresh air penetrates faster during
aeration. Fumigation and aeration can be completed in afew hours with
vacuum chambers.

An enclosure which passes the USDA pressure test is completely
congtructed of rigid material and must also be well-sealed and impermesable
to methyl bromide. Thistype of enclosure is usualy made of metd,
concrete or wood coated with epoxy paint. All joints are caulked and the
sedl's on the doors and aeration ducts are gas-tight. Thistype of enclosure
isnormaly a chamber, but some silos or sorage bins may also pass the
test.

Retention tested/untested enclosures can look very different from pressure
tested enclosures. Most chambers, slos, storage bins, sealland containers,
tarpaulin fumigations and buildings are in this category. Many of these
enclosures will retain methyl bromide very well. The greater the retention,
the smdler the trestment zone. On the other hand, the greater the retention,
the more methyl bromide will be released during aeration. Therefore, the
greater the retention, the larger the aeration zone. The retention of methyl
bromide can be measured and documented by following the retention test
procedure on page 62.
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A "pressuretested enclosure’ iseither avacuum chamber or an
enclosurewhich is pressuretested following the procedures of the US
Department of Agriculture Plant Protection and Quarantine Manual.

Thisis one of two retention categories for methyl bromide enclosures. The
conditions required for this type of enclosure are very different from the other

category.

The enclosure must be tested following the USDA procedure. Any
knowledgeable person may conduct the test, including the enclosure
operator. Either acopy of the USDA certification or the form on page 60
must be submitted with the Work Site Plan. The test must be repeated
annudly. A vacuum chamber which passes the pressure test by design,
requires no documentation.

Note: Not adl USDA-certified enclosures are pressure tested. For example,
USDA will certify tarpaulin fumigations, but tarpaulin enclosures will not pass
the pressure test.

Examples: vacuum chamber, USDA quarantine chamber.

None. If an enclosure does not pass thisted, it is classified as retention tested
or untested.
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Excerpted from the US Department of Agriculture's Plant Protection and Quarantine (PPQ)
Treatment Manud (8/93).

EQUIPMENT
Open Arm Manometer

The manometer is a U-shaped tube partidly filled with kerosene or water. The tube may be of glass
or transparent plagtic tubing. A ruler cdibrated in millimeter (mm) divisions or carefully measured
lines on a background is used to messure the difference in leve of the kerosene in the two arms (or
thelevd in one am).

When fumigant is volatilized in a chamber at atmaospheric pressure, a postive pressure is created,
which may then be continuoudy reduced by leskage of the air-fumigant mixture. PPQ gpproved
chambers must be sufficiently tight to retain the fumigant during the exposure period. The
manometer is used during the pressure-leskage test as a measure of tightness. An opening (usualy
1 inch diameter) should be provided in the chamber for the use of the blower or other means for the
introduction of ar to create a positive pressure in the chamber. An additiond opening, such asa
gas sampling line opening, must be provided for the manometer. The procedure for testing isas
follows

- Close chamber as for fumigation

- Attach one end of the manometer to the chamber opening

- Use vacuum cleaner blower or smilar gpparatus to create pressure in excess of 50 mm as
measured on an open-arm, kerosene or water filled manometer; consider 50 mm asthe
difference between the levels of kerosene in the two arms of the manometer (or arise of 25
mm in the open am)

- Discontinue blower and closeits entry

- Observe time for pressure to recede from 25 to 2.5 mm in the open am

The time lgpse for the chamber pressure to recede from 50 to 5 mm must be 22 or more seconds
for minimum gpproval. Chambers shdl be reingpected every 6 months when 22 to 29 seconds are
recorded. Chamberswhich retain the pressure for 30 seconds or longer should be tested annudly.
Inability to develop or maintain adequate pressure indicates consderable leakage. 1n such cases,
the chamber operator may use a smoke bomb or other device in an effort to determine the areas of
leakage.

Electronic manometers are dso available and may be used in lieu of the open-arm (U-tube) type.

8/8/94




REFERENCE MANUAL
Methyl Bromide
Commaodity Fumigation

ENCLOSURE TYPES

Test Procedure For:
USDA Pressure Test

8/8/94

60




REFERENCE MANUAL ENCLOSURE TYPES
Methyl Bromide Cetification For:
Commaodity Fumigation USDA Pressure Test

A copy of the USDA certification may be subgtituted for this form.

Fumigation Site:

Address: City: Zip:

Person Performing Test: Phone:

Company of Person Performing Test:

Date of Test:

Enclosure Description (chamber, slo, etc.):

Enclosure Volume (cubic feet):

Initid Pressure Reading:

Fina Pressure Reading:

Elgpsed Time Between Readings:

| VERIFY THAT THISINFORMATION ISACCURATE AND TRUE TO THE BEST OF MY
KNOWLEDGE.

Signature: Date:

Title:

This certification must be attached to the Work Site Plan.
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A retention tested enclosureisonethat has been measured for loss of
methyl bromide over time according to an approved procedure.

Thisis one of two retention categories for methyl bromide enclosures
(retention tested and untested are grouped together). The conditions required
for thistype of enclosure are very different from the other category.

The retention test will determine the "lossratio” of the enclosure. Theloss
ratio is the fraction of methyl bromide per hour that lesks out of the enclosure
during the treatment period. For example, if the lossratio is 0.013, this
means that 1.3% of the applied methyl bromide lesks out for every hour of
treatment. Knowing this vaue alows buffer zone szes computed with much
gregter accuracy.

The enclosure should be tested using the procedure in the following section.
Any knowledgesable person may conduct the test, including the enclosure
operator. The attached form must be filled out and sgned by the person
performing the test. The test must be repeated annudly. Alternative test
methods must be approved by DPR. Contact the Worker Hedlth and Safety
Branch for gpprovd of dternative methods.

Examples: well-sealed chamber, well-sealed silo, well-sealed
sea/land container

If an enclosure passesthistedt, it may also pass the pressuretest if itisarigid
structure.
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Methyl Bromide Test Procedure For:
Commaodity Fumigation Methyl Bromide Retention
Equipment:

1. Measuring Insrument - Thiswill usualy be a Fumiscope, dthough other instruments such as
infrared spectrometers and photoionization detectors can be used. A Fumiscope is an instrument
designed specificaly for measuring high concentrations of methyl bromide. Fumiscope caibration
within the last year is suggested, but not required since this test measures arelaive difference.

2. Tubing - Thiscan be Tygoma , Tefloré , or any other flexible tubing.

3. Methyl Bromide and Introduction Equipment - Use the amount of methyl bromide which will
give a concentration of 1 pound per 1000 cubic feet (16 0z/1000 cu ft or 4100 ppm or 0.41%).

Procedure:

Thistest may be done with no commodity within the enclosure.

1. Place the sampling linesinto the enclosure. There should be at least two and as many asfive
sampling lines, depending on the volume of the enclosure. The larger the volume, the more lines are
needed to get aprecisereading. The exhaugt of the instrument must be vented away from al people
or back into the enclosure.

2. Follow the startup ingructions for the measuring insrument.

3. Introduce the minimum test dosage into the enclosure following the labd directions and
precautions for a space fumigetion.

4. Measure the concentration insde the enclosure within the firgt few minutes of introduction to
insure that the initial concentration is correct.

5. Wait for 24 hours. Rezero the indrument and take the next reading. If dternative buffer zones
will be requested, additiona readings at other times may assist DPR in the evauation.

6. Aerate the enclosure following label directions.

7. Fll out the attached certification.
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Methyl Bromide Cetification For:
Commodity Fumigation Methyl Bromide Retention
Fumigation Site:

Address: City: Zip:

Person Performing Test: Phone:

Company of Person Performing Test:

Enclosure Description (chamber, tarpaulin):

Enclosure Volume (cubic feet):

Messuring Instrument:

Units of Measurement (ounces per 1000 cubic feet, or ppm, or %):

Application Rate (ounces per 1000 cubic feet, or ppm, or %0):

Treatment Period (hours):

Date and Time of Introduction:

Ingrument Readings for Each Sampling Line
Date Time 1 2 3 4 5 Average
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Methyl Bromide Cetification For:
Commaodity Fumigation Methyl Bromide Retention

Compute the loss retio using the average initia reading and the average 24-hour reading:

Initial Reading - Final Reading

LossRatio =
247 Initial Reading

Example: If theinitial or starting fumiscope reading was 16 ounces per 1000 cubic feet and
the reading 24 hours later was 11, the Loss Ratio is:

16 - 11
— =0.013

24" 16

NOTE: Give 3 places after the decimd.

LossRatio: 0.0 per hour

| VERIFY THAT THISINFORMATION ISACCURATE AND TRUE TO THE BEST OF MY
KNOWLEDGE.

Signature: Date:

Title

This certification must be attached to the Work Site Plan.
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An untested enclosureisonethat has not been pressuretested or
retention tested.

Thisis one of two retention categories for methyl bromide enclosures
(retention tested and untested are grouped together). The conditions required
for thistype of enclosure are very different from the other category.

The enclosure must comply with al labe requirements.

Examples: typical building, sea/land container, tarpaulin fumigation

The enclosure can be upgraded to pass the pressure test or tested for
retention.
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There are three agration method categories. sandard height stack, minimum
stack, and no stack. The Size of the agration zone depends on the aeration
category. Seethe section on Aeration Zones, pages 79 and 94 - 114 for
more information.

A properly designed exhaust stack has many advantages. It serves both to
dilute the released methyl bromide and to increase the distance between the
source of methyl bromide and people. In addition, most stacks use large
capacity fansto exhaust the methyl bromide a ahigh velocity. This high exit
velocity serves to incresse the effective stack height.

In contrast, a poorly designed exhaust stack has many disadvantages. Most
dacks exhaust alarge amount of methyl bromidein ashort time. Thishigh
emisson rate can result in high downwind concentrations. In addition, most
exhaust stacks have small openings which concentrate the methyl bromide
intoa smal area. Anyone exposed to the undiluted exhaust can receive an
exposure Immediately Dangerousto Life or Hedth (IDLH) of 2000 ppm.
The smadll, high concentration area at the source dso resultsin asmadl high
concentration area downwind. This high concentration area can extend for
long distances downwind.

A gandard height stack istall enough so thet the methyl bromide plume
coming from it is not diverted by the enclosure structure or any other
downwind obstruction. The stack isdso tal enough so that when the plume
reaches the ground, the methyl bromide concentration islow and no specia
aeration zoneis required.

A minimum stack is shorter than the standard height, but tall enough o that
no oneis exposed to the undiluted exhaust. As discussed above, asmdl high
concentration area can extend for along distance from the stack. Therefore,
some of the aeration zones required for these types of enclosures are large.
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Commodity Fumigation Aeration Methods Overview
No Stack Enclosuresthat are exhausted with no stack are difficult to regulate because

the characteritics of the release cannot be generdized. The amount of
methyl bromide released over time or the emission rate varies greetly because
alarge percentage of the methyl bromide can be released quickly or asmal
percentage can be rdleased dowly. The Sze of the area of methyl bromide
release dso varies greetly. For example, methyl bromide can be released
from asmdl door or from severa thousand square feet of bins. Since hedth-
protective assumptions were used to calculate the Size of the aeration zones
for this category, some zones are large.
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Methyl Bromide

Definition N:

Commaodity Fumigation Standard Height Stack

Definition N

Reasoning

BasigK ey
Assumptions
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A "standard height” exhaust stack isonewhich isat least 10 feet
above the enclosur €'s highest point, and at least 10 feet above any
major obstruction within 200 feet of the stack, and at least astall as
the appropriate valuein Table 1.

Thisis one of three possible aeration methods. The conditions required for
this aeration method are very different from the other categories.

This condition takes advantage of the fact that as the exhaust stack increases
in height, the methyl bromide concentration at ground level decreases.
Similarly, the higher the vertica velocity of the methyl bromide asit comes out
of the exhaust stack, the lower the concentration at ground leve (the higher
the exit velocity, the higher the effective sack height). The god of this
condition isto insure the methyl bromide is redeased a a high enough dtitude,
S0 that by the time the plume reaches anyone the exposure would be minima.

A computer smulation modd, Industria Source Complex-Short Term model
(ISCST), was used to predict downwind concentrations for methyl bromide
released a various heights and at various stack exit velocities. The
combinations of stack height, exit velocity, and amount of methyl bromide
resulting in minima downwind exposure are shown in Table 1. The
combinations in Table 1 were caculated with the following assumptions.
aeration occurs under wordgt-case weether conditions of high nighttime
gability and low wind speed, no variation in wind direction, 90% of the
applied methyl bromide is emitted, and exit velocity is cdculated usng one-
haf the rated fan capacity. The combinationsin Table 1 are vaid provided
no downwind obstructions cause the plume to come down earlier than
predicted (downwash). The requirements for 10 feet above the roof and 10
feet above any obstruction within 200 feet are designed to avoid downwash.
See "Description of the Computer Modding," page 115 for more details.
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1. Ten feet above thefacility's highest point. The god of this condition
isto avoid the building's downwash. If the roof is danted, the stack must be
10 feet above the roof's gpex. If there are pipes, conduits, wakways, or
other small protuberances, these can probably be ignored. If the
protuberance can cause downwash, the stack should be 10 feet above the
protuberance. This requirement may be inadequate for very large or very tall
enclosures (e.g. 250,000 cubic feet or 50 feet tdl). Very large or tall
enclosures may require more than 10 feet of clearance for exhaust to escape
the building's downwash, especidly when the enclosure is housed within a
secondary enclosed space. It may be possible to use a smoke bomb to
determine if the stack is high enough to escape the downwash. Contact the
Environmenta Monitoring Branch if you have a concern with a specific
fadlity.

2. Ten feet above any major obstruction within 200 feet of the stack.
The term mgor obgtruction is very subjective. Generdly, if the obstruction is
large enough to divert asgnificant portion of the plume toward the ground, it
should be consdered a mgor obstruction. Examples of mgor obstructions
include houses, mature orchards, and sllos. Examples of obstructions that
would not be mgjor include telephone poles, and antennas. Obstructions that
would be in the gray areainclude billboards, water tanks on legs, trees with
no leaves, and buildings with danted roofs. It isimportant to consider if
anyone will bein the vicinity of the obstruction during aeration. If no one will
be within severd hundred feet of the obstruction during aeretion, then the
obgtruction can be ignored. However, keep in mind that high exposure can
occur in avery short time during aeration. In some cases, even aten minute
exposure may be too much. If anyone can spend even afew minutes near the
obstruction, the stack should be at least 10 feet aboveit.
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3. At least astall asthe appropriatevaluein Tablel. Measurethe
height of the lowest stack from ground level to the top of the stack. Three
items of information are needed to use Table 1. the amount of methyl
bromide used, the rated fan capacity, and the stack cross-sectiond area. The
amount of methyl bromide should be based on the total amount used &t the
work stein a24-hour period. The rated fan capacity can be obtained from
the manufacturer. If the rated fan capacity cannot be determined, the actua
flow rate insde the stack must be measured. This should be done by a
certified indugtrid hygienist. The stack cross-sectiond areais most accurately
measured using the insde area, but the outside area can aso be used (area of
circle=

3.14" radius?, [radiusis one-hdf the diameter and must bein feet]). If the
gack is some unusud shape, the Environmenta Monitoring Branch can help
determineitsarea. Enclosures which use more than one fan or stack can be
alowed provided each individud stack meets the helght requirement resulting
from the aggregate fan capacities and aggregate stack areas. Examples of
cdculations for multiple fans and stack are given bdow. It isdifficult to
caculate the Size of the aeration zone for amixture of aeration methodsin a
24-hour period, such as aerating one enclosure with a standard height stack
and a second enclosure with no stack. To help avoid such difficulties, use the
tota amount of methyl bromide which might be used in a 24-hour period for
the entire work sSite to determine the stack height for each enclosure. When
using Table 1, round up to the nearest methyl bromide value and round down
to the nearest exit velocity vaue.

71




REFERENCE MANUAL ENCLOSURE TYPES

Methyl Bromide

Commodity Fumigation

Definition N:
Standard Height Stack

Procedure for
Deter mining
Compliance,
continued
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Example 1. One chamber fumigated twice in a 24-hour period

Fumigation Specification
- 80 pounds of methyl bromide for each fumigation
- 10,000 cubic feet per minute fan capacity
- 9 sguare feet stack area

Amount of Methyl Bromide =
80 Ibs (appl) + 80 Ibs (app2) = 160 Ibs

10,000 cfm
Exit Velocity = ------------------ = 1111 feet per minute
9 sguare feet

Required Stack Height = 16 feet (from Table 1, 200 Ibs, 1100 ft/min)
Example 2: One chamber with two stacks
Fumigation Specification

- 270 pounds of methyl bromide

- stack 1: 5,000 cubic feet per minute fan capacity

5 square feet stack area
- stack 2: 7,000 cubic feet per minute fan capacity
8 square feet stack area
5000 cfm+ 7000 cfm
Exit Velocity = = 923 feet per minute

5 square feet + 8 square feet

Required Stack Height (for each stack) = 25 feet
(from Table 1, 300 Ibs, 900 ft/min)
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Example 3. Two separate chambers and a tarped pile aerated
within 24 hours

Chamber #1 - 50 pounds methyl bromide
- 3,000 cubic feet per minute fan capacity
- 4 sguar e feet stack area

Chamber #2 - 60 lbs
- 4,000 cfm
-6sqft

Tarped Pile- 70 Ibs
Amount of Methyl Bromide = 50 Ibs + 60 Ibs+ 70 Ibs= 180 Ibs

3,000 cfm
Chamber #1 Exit Velocity = --------------------- = 750 ft/min
4qft
4,000 cfm
Chamber #2 Exit Velocity = --------------------- = 667 ft/min
6 sq ft

Sack Height for Chamber #1 = 25 feet
(from Table 1, 200 Ibs, 700 ft/min)

Sack Height for Chamber #2 = 28 feet
(from Table 1, 200 Ibs, 600 ft/min)

Minimum Stack - Use the conditions required for minimum stacks.

Decrease Application Rate - Decreasing the gpplication rate decreases the

height required by Table 1. However, the minimum requirements for 10 feet
above the roof and 10 feet above obstructions within 200 feet would ill

apply.

Decrease Volume Fumigated - Decreasing the volume fumigated decreases
the height required by Table 1. However, the minimum requirements for 10
feet above the roof and 10 feet above obstructions within 200 feet would il
apply. For rigid structures, impermesble material can be placed in open
goacesindde the enclosure. This "volume displacement” decreasesthe
amount of methyl bromide that is needed to fumigate the enclosure.
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Daylight Redtriction- The valuesin Table 1 were caculated assuming stable,
nighttime conditions. If aeration were restricted to daylight hours, the Table 1
vaues would be consderably smdler. However, the minimum requirements
for 10 feet above the roof and 10 feet above obstructions within 200 feet
would still gpply. Contact the Environmental Monitoring Branch for
dternative Table 1 vaues.

Recovery/Dedtruction System - If an enclosure is equipped with a system to
recover or destroy the exhausted methyl bromide, it would probably be
exempted from the stlandard height stack and aeration zone requirements.
This assumes that the system is very efficient in recovering or destroying the
methyl bromide. Contact the Environmental Monitoring Branch to determine
if the enclosure can be exempted.

Wind Direction Redtrictions - Allowing fumigations because there are no
people in the predominant downwind direction is not aviable dterndive in
most cases. While the wind may blow predominantly in one direction, there
are dways short term variaionsin wind direction. With these types of
enclosures the great mgority of methyl bromide is released in afew minutes.
Thewind may be blowing in adifferent direction during the crucid phase of
aeration. In addition, even smdl changesin wind direction at the stack can
lead to large changes in the location of the plume downwind.

Access Redtrictions - For those enclosures which cannot meet the 10 foot
height requirement above any mgor obstruction within 200 feet, it may be
possble to dlow fumigationsif there were no peoplein the vicinity of the
obgtruction during aeration. Unfortunaey, the Sze of the area that would
have to be vacated around the obstruction cannot be reliably predicted. Very
high concentrations could be present for short periods around these
obstructions. All people would have to be excluded and trangit through the
areamay be unacceptable.
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Sow Release - Aerating dowly is not aviable dternative in most cases, Snce
aeration would have to occur over severa days to be effective,

High Exit Veodity - A very high exit velocity may subgtitute for stack height.
However, the exit velocity would need to be in excess of 5000 feet per
minute. Even then it may not be enough to get over large obstacles. Consult
with the Environmenta Monitoring Branch before implementing this
dternative.

Specia Fang/Stacks - Some fans and stacks, specidly designed to exhaust
toxic gases, may be suitable for some methyl bromide enclosures. Contact
the Environmenta Monitoring Branch before ingdling such a system.

Dilution Air - A secondary air system can beingtaled to dilute stack
emissons. A large amount of dilution air would probably be required, a least
10to 1 dilution. Consult with the Environmental Monitoring Branch before
implementing this dternative.
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Definition N:

Standard Height Stack, Table 1

Thistable is usad to determine the "standard height" (feet) of astack. A "standard height” exhaust stack isonewhichis:

1. a least 10 feet above the enclosure's highest point, and

2. at least 10 feet above any magor obstruction within 200 feet of the stack, and
3. & least astdl (above ground level) as the gppropriate vaue in the table below

Total Amount of Methyl Bromide Applied (pounds) at the Work Site in a 24-hour Period

50 100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000
600| 21 23 26 28 30 32 A 37 39 11 43 45 48 50 52 54 57 59 61 63
700 | 19 21 23 25 28 30 32 A 36 39 11 43 45 47 50 52 54 56 58 61
800 | 16 18 21 23 25 27 30 32 A 36 3 11 43 45 a7 49 52 54 56 58
90| 15 16 18 20 23 25 27 29 31 A 36 33 40 43 45 a7 49 51 54 56
1000 | 15 15 16 18 20 22 25 27 29 31 33 36 38 40 412 45 47 49 51 53
1100 | 15 15 15 16 18 20 22 24 27 29 31 33 35 33 40 42 44 46 49 51
1200 | 15 15 15 15 15 18 20 2 24 26 29 31 33 35 37 40 42 44 46 48
1300 15 15 15 15 15 15 17 19 2 24 26 28 31 33 35 37 39 42 44 46
Exit 1400 | 15 15 15 15 15 15 15 17 19 21 24 26 28 30 32 35 37 39 41 44
Velocity 1500 | 15 15 15 15 15 15 15 15 17 19 21 23 26 28 30 32 34 37 39 41
(feet per
minute)* 1600 | 15 15 15 15 15 15 15 15 15 17 19 21 23 25 28 30 32 A 36 39
1700 15 15 15 15 15 15 15 15 15 15 16 19 21 23 25 27 30 32 A 36
1800 | 15 15 15 15 15 15 15 15 15 15 15 16 18 20 23 25 27 29 32 A
1900 | 15 15 15 15 15 15 15 15 15 15 15 15 16 18 20 22 25 27 29 31
2000 | 15 15 15 15 15 15 15 15 15 15 15 15 15 16 18 20 22 24 27 29
2100 | 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 18 20 2 24 26
2200 | 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 17 20 2 24
2300 | 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 17 19 21
2400 | 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 17 19
2500 | 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 17
Rated Fan Capacity (cubic feet per minute)
*Exit Velocity =
Stack Cross-Sectional Area (square feet) areaof circle=3.14" radius?
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Methyl Bromide Definition P
Commodity Fumigation Minimum Stack
Definition P A "minimum" exhaust stack isonethat islessthan standard height,

but at least 15 feet above the ground and which has an exit velocity of
at least 600 feet per minute.

NOTE: "Exit velocity" isthe air speed inside the exhaust stack during ventilation. The
exit velocity can be measured directly or estimated by dividing the rated fan capacity
(cubic feet per minute) by the stack cross-sectional area (square feet).

Reasoning Thisis one of three possible aeration methods. The conditions required for
thistype of enclosure are very different from the other two categories.

BasigK ey The basisfor this condition is smilar to the bass for sandard height

Assumptions requirements. This condition takes advantage of the fact that as the exhaust
gack increases in height, the methyl bromide concentration a ground level
decreases. Similarly, the higher the vertical velocity of the methyl bromide as
it comes out of the exhaust stack, the lower the concentration at ground level
(the higher the exit velocity, the higher the effective stack height). Unlike
enclosures meeting the sandard height requirements, enclosures with
minimum stacks may creste small areas with high levels of methyl bromide
downwind. To compensate for this, aeration zones (shown in Table 3, page
111) arerequired.

The same ISCST computer model and smilar assumptions were used to
predict downwind concentrations for minimum stacks as for the standard
height stack requirements. Downwind concentrations were calculated with
the following assumptions: aeration occurs under daylight weather conditions
and low wind speed, no variaion in wind direction, and exit velocity was
caculated usng one-half the rated fan capacity. Table 3 uses the amount of
methyl bromide retained in the enclosure rather than the amount applied used
by Table 1. The caculations aso assumed that the enclosure structure
influenced the movement of air around the stack. The influence of downwind
obstructions cannot be predicted with the ISCST modd.

See "Description of the Computer Modding,” page 115 for more detalls.
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Methyl Bromide Definition P
Commodity Fumigation Minimum Stack
WARNING The aeration zone associated with a minimum stack may not provide

an adequate margin of safety for certain stuations. For example,
people resding in a multi-story building just outside the aeration zone
may have an inadequate mar gin of safety. Additionally, downwind
obstructions may create pockets of high concentrations outsde the
aer ation zones; these situation cannot berdiably predicted with the
model. Because of these shortcomings, enclosureswithin this
category should be evaluated car efully.

The 15 foot height requirement and 600 feet per minute requirement were
chosen for two reasons. This combination will protect people from the
undiluted exhaugt. Also, this combination requires asmall aeration zone for
work gtes which retain no more than 50 pounds of methyl bromide within the
enclosure in a 24 hour period.

Procedurefor 1. Fifteen feet abovethe ground. The disance is measured from the

Deter mining ground to the top of the stack.

Compliance : _ : : :
2. Exit velocity at least 600 feet per minute. The exit velocity can be

measured directly or estimated. Measuring the exit velocity requires some

gpecid techniques. Consult an indugtrid hygienist or DPR before attempting

this. The exit velocity can o be estimated by using the rated fan capacity

and the stack cross-sectional area according to the following equation:
rated fan capacity (cubic feet per minute)
Exit Ve ocity (feet per minute) =

stack cross-sectional area (square feet)
areaof circle=3.14" radius?
radiusis one-half the diameter and must bein feet

Example: One chamber with two stacks

- stack 1: 5,000 cubic feet per minute fan capacity

5 square feet stack area
- stack 2: 7,000 cubic feet per minute fan capacity
8 square feet stack area
5000 cfm+ 7000 cfm
Exit Velocity = = 923 feet per minute

5 square feet + 8 square feet
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REFERENCE MANUAL ENCLOSURE TYPES

Methyl Bromide Definition P

Commodity Fumigation Minimum Stack

Possible Standard Height Stack - Upgrade the enclosure to meet the standard height
Alternative requirements.

Conditions

No Stack - Use the conditions required for enclosures which aerate with no
stack.

Recovery/Dedtruction System - If an enclosure is equipped with asystem to
recover or destroy the exhausted methyl bromide, it would probably be
exempted from the minimum stack and aeration zone requirements. This
assumes that the systlem is very efficient in recovering or destroying the methyl
bromide. Contact the Environmental Monitoring Branch to determineif the
enclosure can be exempted.

Wind Direction Redtrictions - Allowing fumigations because there are no
people in the predominant downwind direction is not avigble dterndive in
most cases. While the wind may blow predominantly in one direction, there
are dways short term variations. With these types of enclosures the great
maority of methyl bromideisrdeased in afew minutes. Thewind may be
blowing in adifferent direction during the crucid phase of aeration. In
addition, even smdl changesin wind direction a the stack can lead to large
changes in the downwind location of the plume.

High Exit Veodity - High exit velocity cannot substitute for stack height in this
case. The 15 foot stack is required to protect people from direct exposure to
the exhaust.

Specid Fang/Stacks - Although some fans and stacks are specidly designed
to exhaust toxic gases, these systems are not suitable in this case since the 15
foot stack is required to protect people from direct exposure.
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REFERENCE MANUAL ENCLOSURE TYPES

Methyl Bromide

Definition Q:

Commaodity Fumigation No Stack

Definition Q

Reasoning

Procedure for
Determining
Compliance

Possible

Alternative
Conditions

8/8/94

"No stack” refersto stackswhich do not meet the " standard height"
or "minimum" qualifications, or which use methods other than a stack
for aeration.

Thisis one of three possble aeration methods. The conditions required for
this type of enclosure are very different from the other two categories.

The enclosure must comply with al labe requirements.

Minimum Stack - Upgrade the enclosure to meet the minimum stack
requirements.

Standard Height Stack - Upgrade the enclosure to meet the stlandard height
stack requirements.
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Methyl Bromide

SPECIFIC CONDITIONS

Commaodity Fumigation Buffer Zones Overview

I ntroduction

Treatment
Zone

Aeration Zone

Buffer Zones
for Untested
Enclosures

8/8/94

There are two types of buffer zones: treestment zones and aeration zones. The
gze of the buffer zones depends on which of the Sx types of fumigations are
being conducted. See Chart 1, page 80 for asummary of the size the buffer
zones and Chart 2, page 81 for a summary of the access restrictions.

The Sze of the trestment zone depends on the retention category. The
greater the enclosure retention, the smaler the treatment zone. Pressure
tested enclosures require a treatment zone of 10 feet. Retention tested
enclosures require a trestment zone of 30 to 1075 feet, depending on the
percentage of methyl bromide retained, gpplication rate, volume fumigated
and the duration of exposure. The lower the percentage retained, the larger
the trestment zone. The higher the gpplication rate or the larger the volume
fumigated or the longer the exposure period, the larger the treatment zone.
Since untested enclosures are assumed to leak alarge percentage of methyl
bromide, the trestment zones for these enclosures can belarge. Again, the
higher the application rate or the larger the volume fumigated or the longer the
exposure period, the larger the treetment zone.

The size of the aeration zone depends on the method of aeration, the volume
fumigated, the application rate and the percentage of methyl bromide

retained. Enclosures which aerate using a standard height stack require an
aeration zone of 10 feet. Enclosures which aerate usng a minimum stack
have aeration zones from 10 to 1790 feet, depending on the amount of methyl
bromide applied and the percentage retained. The Size of the aeration zone
for enclosures which aerate with no stack varies from 30 to 2625 feet,
depending on the gpplication rate, volume fumigated, and the percentage
retained. The higher the gpplication rate or the larger the volume fumigated or
the more methyl bromide retained, the larger the aeration zone.

For untested enclosures, it is assumed that much more than haf of the applied
methyl bromideis released during both the treatment and aeration periods.
Untested enclosures are dmost certain to have trestment zones or agration
zones or both that are larger than necessary. If these enclosures were
pressure tested or retention tested, more suitably sized buffer zones could be
prescribed.
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REFERENCE MANUAL

Methyl Bromide

Commodity Fumigation

SPECIFIC CONDITIONS
Chart 1. Summary of Buffer Zone Sizes

Aerate
Daylight
Retention Category Aeration Method Class Trestment Zone Sze Aerdion Zone Size Hours Only
Standard Height Stack Al 10 feet 10 feet NO
(Table 1 requirements)*
Pressure Tested Minimum Stack
(USDA pressure test) (stack 15 ft above ground & A2 10 feet Table3 YES
exit velocity >600 ft/min)
No Stack A3 10 feet Table4 YES
Standard Height Stack Bl Table2 10 feet NO
(Table 1 requirements)*
Retention Tested Minimum Stack
or Untested (stack 15 ft above ground & B2 Table2 Table 3 YES
(DPR-approved exit velocity >600 ft/min)
test or no test)
No Stack B3 Table 2 Table4 YES

* The stack must be at least 10 feet above the enclosure's highest point and at least 10 feet above any major obstruction within 200 feet of the stack and at least
astall asthe appropriate value listed in Table 1.

8/8/94
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Methyl Bromide

Commodity Fumigation

SPECIFIC CONDITIONS
Chart 2. Summary of Access Redtrictions

The following chart summarizes who is restricted and when they are restricted from areas in and around fumigations.*

Area Restricted When Redtrictions Begin When Redtrictions End Description of Redtrictions
Enclosure Start of injection 1. After active agration for 4 hours, or 1. No person dlowed insde, and
2. After passive aeration for 12 hours, and 2. Commodity cannot be moved
3. Concentration less than 5 ppm
Control Room Start of injection End of aeration Mechanica ventilation
Trestment Zone Start of injection Start of aeration Only applicatorsindde zone
Aerdion Zone Start of aeration 1. 4 hours after start of aeration, or Only gpplicators insde zone
2. Concentration lessthan 5 ppm
Enclosed Treated commodity first No detectable methyl bromide Reduced work schedule
Storage Area placed within enclosed area within enclosed areafor 3 days

* Fumigations involving secondary enclosed areas or common walls are prohibited unless dternative conditions are implemented.
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REFERENCE MANUAL SPECIFIC CONDITIONS

Methyl Bromide

Definition R, Condition 19:

Commaodity Fumigation Treatment Zone Access & Duration

Definition R, Only persons supervising and performing fumigation activitiesare

Condition 19 permitted in the treatment zone during the treatment period.
Exceptions: Limited trangit isallowed if unavoidable. Regulatory
personnel monitoring the fumigation are allowed.

Reasoning Methyl bromide can dowly leak or permeste out of an enclosure during the
treatment period. Since the concentration ingde the enclosure is severa
thousand parts per million, even small leaks from the enclosure can produce
sgnificant methyl bromide concentrations downwind. While exposure for a
few minutes near an enclosure under treatment would be low, exposure for
severd hours may be of concern.

Only people with proper training and equipment should bein this area.

Procedure for Access - Only people involved with the fumigation should work in the

Deter mining trestment zone during the treatment period. Limited trangt is alowed if

Compliance unavoidable. Routine or repeated trangt is prohibited. Other workers and

4/5/95

residents may trangt through the area, such as cars on a roadway, but people
may not work or resde ingde the zone. People may not trangt through the
zone for more than 30 cumulative minutes in a 24-hour period. Trangt
through the aer ation zone is more restrictive (see page 94). The treatment
zone extends into nearby buildings unless the opening (e.g. open window,
open door, ar conditioning intake) closest to the enclosure is outside of the
trestment zone. When the enclosure is not in use there are no access
redtrictions. A requirement to mark or cordon off abuffer zoneis at the
discretion of the Ag Commissioner.




REFERENCE MANUAL SPECIFIC CONDITIONS

Methyl Bromide
Commodity Fumigation

Definition R, Condition 19:
Treatment Zone Access & Duration

4/5/95

Work and Resident Examples: People may not take breaks inside the
treatment zone. Repeated forklift trips are prohibited. No person
may be inside a house, apartment, hospital, hotel/motel room,
mobile home, campground, dormitory, store, office building,
warehouse or other similar place within the treatment zone during
the treatment period.

Adjacent Building Example: If a chamber has a treatment zone of 50
feet and a nearby office has a wall within 10 feet of the chamber, the
treatment zone extends 40 feet into the office. If all doorsand
windows of the warehouse within 50 feet of the chamber are well-
sealed, the treatment zone does not extend into the office. See
accompanying diagram.
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REFERENCE MANUAL SPECIFIC CONDITIONS

Methyl Bromide

Definition R, Condition 19:

Commaodity Fumigation Treatment Zone Access & Duration

Buffer Zone

Procedure for
Determining
Compliance,
continued

8/8/94

If this door is closed,

buffer zone does not
extend into building
| —— L

Chamber

Office

H/- This door can be open

Duration - The duration of the treetment zone is normally the duration of the
treatment period. However, if the trestment period is severd days, the
treatment zone may be terminated sooner. If the gpplication rate is no more
than 4 pounds per 1000 cubic feet and the volumeis no more than 50,000
cubic feet, the duration of the treatment zone would be no longer than 9
days. To cdculate amore precise duration, use the following equation:

log (Z/app rate)
log (24~ lossratio)

#Days =

Z = 0.6 if the volume is no more than 10,000 cubic fest
Z = 0.2 if the volume is no more than 50,000 cubic feet
Z =0.1if the volume is no more than 250,000 cubic feet

Thelossratio is determined from a DPR-approved test. Assume the loss
ratio is 0.030 for untested enclosures. An aeration zone would il be
required unless the treatment period were very long (see page 110).
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REFERENCE MANUAL SPECIFIC CONDITIONS

Methyl Bromide Definition R, Condition 19:

Commaodity Fumigation Treatment Zone Access & Duration

Possible Respiratory Protection - Only sdlf-contained breathing apparatuses are

Alternative approved protection for methyl bromide. Thisis generdly not aviable

Conditions dternative when exposures will exceed afew minutes because of tank
duration.

Wind Direction Redtrictions - Allowing fumigations because there are no
people in the predominant downwind direction is not avigble dterndive in
most cases. While the wind may blow predominantly in one direction, there
are dways short term variaions. Even smdl changesin wind direction at the
source can lead to large changes in the downwind location of the plume.

Full-Shift Worker Monitoring - If people must trangit through the area for
more than 30 minutes in a 24-hour period, continuous sampling for afull shift
under worst-case conditions must document that methyl bromide is controlled
a thework ste. Full-Shift Worker Monitoring must be conducted at least
onetime. A monitoring plan must be developed in consultation with the
DPR-Worker Hedlth and Safety Branch or a certified industrid hygieni<.
This monitoring must use a sampling and anaytica method thet is cgpable of
measuring less than 0.3 ppm as an 8-hour time-weighted average air
concentration value (colorimetric detector tubes cannot be used). DPR
must review and gpprove the monitoring results. If the gpproved monitoring
data show the work ste levels are below 0.3 ppm (half of the 0.6 ppm target
vaue), no further testing is necessary.

Comprehensve Ambient Monitoring - One or more of the following
monitoring activities must be conducted: 1. Continuous sampling for the
trestment duration or 24 hoursin areas surrounding the enclosure. This
sampling must use a sampling and andlyticad method thet is cgpable of
measuring at least 0.1 ppm as a 24-hour time-weighted average air
concentration value (colorimetric detector tubes cannot be used). 2.

Periodic sampling for the treestment duration of the ar concentration within the
enclosure. 3. Continuous recording of wind speed, wind direction, and
temperature. DPR must review and gpprove the results of the comprehensive
monitoring before access redtrictions can be modified. The Site operator
should consult with the Environmenta Monitoring Branch before conducting
this monitoring.
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REFERENCE MANUAL SPECIFIC CONDITIONS

Methyl Bromide

Condition 19:

Commaodity Fumigation Trestment Zone Sze

Condition 19

Reasoning

Procedure for
Determining
Compliance

4/5/95

A treatment zone of XX feet must be established around the
enclosure during the fumigation treatment period. Only persons
supervising and performing fumigation activities are per mitted in the
treatment zone during the treatment period. Exceptions: Limited
transt isallowed if unavoidable. Regulatory personnel monitoring
the fumigation are allowed.

Aressin the immediate vicinity of the enclosure may have high
concentrations of methyl bromide. Only people who know how and when
to take precautions should be in this area.

A computer smulation mode was used to predict downwind concentrations
with various methyl bromide emission rates and volumes. The computer
mode was verified by comparing the predicted concentrations with actua
methyl bromide field data. The distances at which 210 ppb occurs for a 24-
hour average arethe vduesin Table 2.

Table 2 was caculated with the following assumptions: height of the enclosure
variesfrom 10 to 25 feet, the enclosure is square, daytime neutrd
amospheric ability, low wind speed, and no variation in wind direction.
Conault with the Environmenta Monitoring Branch if there are Sgnificant
deviations from these assumptions. The limit of 250,000 cubic feet was
edtablished because of the assumptions regarding the dimensions of the
enclosure. If there are Sgnificant deviations from the assumptions of the
enclosure dimensions, the size of the treatment zone may be inaccurate.

See "Description of Computer Modding,” page 115 for more details.

The sze of the trestment zone is 10 feet for pressure tested enclosures (Work
SitePlan C.1 or C.2 isanswered yes) and is determined from Table 2 for dll
retention tested or untested enclosures (B1, B2, B3). The distanceis
measured from the wall of the enclosure to the potentialy affected person or
any mechanical air intake used to bring air into an area occupied by
people. If thereis more than one fumigation in a 24-hour period, the size of
the zone must be computed using aggregate values. A requirement to mark
or cordon off abuffer zoneis a the discretion of the County Agricultura
Commissioner.
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Methyl Bromide

Condition 19:

Commaodity Fumigation Trestment Zone Sze

Procedure for
Deter mining
Compliance,
continued
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1. Calculatethe Concentration L ost

(Work SitePlanC.12 © C.16° C.18)

When more than one enclosure will be fumigated in a 24 hour period (as
indicated by Work Site Plan C.20), use the highest application rate (C.12),
longest trestment duration (C.16), and highest lossratio (C.17) given for the
enclosures fumigated in a 24-hour period.

Rate (C.12) © Treatment Duration (C.16) ~ LossRatio (C.17)*
= Concentration Lost

*Thelossratio is determined from the DPR-gpproved retention test. If the
enclosure(s) is not retention tested, assume the lossratio is 0.030.

If the treatment duration islonger than 12 hours (Work Site Plan
C.16) also calculate a Concentration L ost specifically for workers.
The Concentration Lost calculated above should be used to determine the
treatment zone for resdents. Determine a second treatment zone specificaly
for workers based on the Concentration Lost using the following equation:

Rate (C.12) © 12hours © LossRatio (C.17)*
= Concentration Lost (for workers)

The Concentration Lost can be thought of as the amount of application
rate emitted from the enclosure during the time someone could be
exposed. For example, if the application rateis 4 pounds per 1000
cubic feet, and the loss ratio is 0.025 per hour, the enclosure is leaking
2.5% of the applied amount or 0.1 pounds per 1000 cubic feet during
each hour of the treatment period. If the treatment period lasts for 24
hours, then the Concentration Lost during the treatment period is 24
times 0.1 or 2.4 pounds per 1000 cubic feet. The workshift is assumed
to be 12 hours, the Concentration Lost during the workshift is 12 times
0.1, or 1.2 pounds per 1000 cubic feet. If the workshift duration (for
both the enclosure's work site and adjacent work sites) is known to be
longer or shorter, a more appropriate duration should be used.

Compl ete exampl es are given beginning on page 88.
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Methyl Bromide Condition 19:
Commaodity Fumigation Trestment Zone Sze

Procedure for 2. Calculatetotal volume fumigated in a 24-hour period
Deter mining
Compliance,
continued

(Work SitePlan C.13 © C.14)
Number of Fumigations (C.13) © Volume (C.14)
= Totd Volume Fumigated**

**\Where more than one enclosure will be used in a 24-hour period, add dll
individua volumes

For example, if a 10,000 cubic feet chamber will be fumigated twice and
a 15,000 cubic feet chamber will be fumigated once on the same day,
the total volume fumigated is 35,000 cubic feet. Complete examplesare
given beginning on page 88.

3. Look up therequired treatment zonein Table 2 using the adjusted
Concentration L ost and total volume.

This treetment zoneis required for each enclosure at the work ste.

If the calculated values are not listed on the table, round up to the next
largest value given. For example, if the Concentration Lost is0.9 for a
12 hour exposure round up to 1.0, and if the volume is 17,000 round up
to 20,000. Thiswill require a treatment zone of 115 feet for an 8 hour
exposure. Complete examples are given beginning on page 88.

4. Record thetreatment zone requirements on the Final Permit
Conditions-page 7.

The following information is required: trestment zone Size, trestment duration,
maximum agpplication rate, maximum volume, and alist of other enclosures.
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REFERENCE MANUAL SPECIFIC CONDITIONS

Methyl Bromide Condition 19:
Commaodity Fumigation Trestment Zone Sze
Procedure for Example 1: Sngle Fumigation

Determining

Compliance Enclosure Volume: 22,000 cubic feet

continued Application Rate: 3 pounds per 1000 cubic feet

Work Shift Duration: 12 hours
Treatment Duration: 24 hours

Loss Ratio: 0.015 per hour (from retention test)
Concentration Lost (Workers)
= (31bs/1000 cu ft) © (12 hours) ~ (0.015 per hr)
= 0.54 |bs/1000 cu ft
Concentration Lost (Residents)
= (31bs/1000 cu ft) © (24 hours) ~ (0.015 per hr)
= 1.08 Ibs/1000 cu ft

Required Treatment Zone (Workers)
(Table 2 - 25,000 cu ft, 0.6 1bs/1000 cu ft) = 80 feet

Required Treatment Zone (Residents)
(Table 2 - 25,000 cu ft, 1.2 Ibs/2000 cu ft) = 150 feet

8/8/94
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Methyl Bromide
Commodity Fumigation

Condition 19:
Tregtment Zone Size

Procedure for
Deter mining
Compliance,
continued

8/8/94

Example 2: Two fumigations in one chamber (Chamber 1) and one
fumigation in a second chamber (Chamber 2)

Enclosure Volume for Chamber 1: 23,000 cubic feet
Enclosure VVolume for Chamber 2: 11,000 cubic feet

Application Rate for Chamber 1: 2 pounds per 1000 cubic feet
Application Rate for Chamber 2: 2.5 pounds per 1000 cubic feet

Work Shift Duration (both chambers): 12 hours
Treatment Duration (both chambers): 4 hours

Loss Ratio (Chamber 1): 0.020 per hour (from retention test)
Loss Ratio (Chamber 2): 0.025 per hour (from retention test)

Volume = 23,000 cu ft + 23,000 cu ft + 11,000 cu ft = 57,000 cu ft
Concentration Lost (Workers and Residents)

= (2.51bg/1000 cu ft) © (4 hrs)~ (0.025/hr)

= 0.25 Ibs/1000 cu ft

Required Treatment Zone (Workers and Residents)
(Table 2 - 60,000 cu ft, 0.4) = 95 feet
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Methyl Bromide Condition 19:

Commaodity Fumigation Trestment Zone Sze

Possible Pressure Tested Enclosure - Upgrade the enclosure to meet the pressure test
Alternative requirements.

Conditions

Upgrade Enclosure - The enclosure can be upgraded to retain more methyl
bromide. The greater the retention, the smaller the treetment zone. Joints
and cracks should be sedled, the enclosure should be made of an
impermegble material. The retention test would have to be conducted to
decrease the Sze of the trestment zone.

Schedule Change - If there is more than one fumigation in a 24-hour period,
change the schedule so fewer fumigations are conducted. Scheduling the
fumigation for later in aworkshift may decrease the Sze of the treatment zone
for workers.

Comprehensve Ambient Monitoring - One or more of the following
monitoring activities must be conducted: 1. Continuous sampling for the
trestment duration or 24 hours in aress surrounding the enclosure. This
sampling must use a sampling and anadytical method that is cgpable of
mesasuring at least 0.1 ppm as a 24-hour time-weighted average air
concentration vaue (colorimetric detector tubes cannot be used). 2.

Periodic sampling for the trestment duration of the air concentration within the
enclosure. 3. Continuous recording of wind speed, wind direction, and
temperature. DPR must review and approve the results of the comprehensive
monitoring before treatment zone Sze can be modified. The Site operator
should consult with the Environmental Monitoring Branch before conducting
this monitoring.

Shorter Workshift Duration - A shorter treatment zone for workers can be
computed if it is known that al workers within the proposed treatment zone
(including workers at other work sites) work less than 12 hours. Inthis case,
use the longest workshift duration to calculate the Concentration Lost (page
15 or 86). For example, 8 hours can be used instead of 12 hours.
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Methyl Bromide

Condition 19:

Commaodity Fumigation Trestment Zone Sze

Possible
Alternative
Conditions,
continued
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Secondary Containment - Use two enclosures rather than one. For example,
double tarping or conducting atarpaulin fumigetion insde a chamber. The
retention test would have to be modified to account for the secondary
containment. There may be additiona worker safety precautions needed with
this option.

Move Enclosure - If possible, move the enclosure so that no one iswithin the
trestment zone.

Decrease Application Rate - Decreasing the gpplication rate decreases the
gze of the treatment zone.

Decrease Volume Fumigated - Decreasing the volume fumigated decreases
the size of the treetment zone. For rigid structures, impermesable materia can
be placed in open spaces indde the enclosure. This "volume displacement”
decreases the amount of methyl bromide needed to fumigate the enclosure,

Elevate Enclosure - Generdly, the sSize of the treatment zone decreases as the
height of the emisson increases. However, the enclosure would have to be
elevated at least 10 feet above ground leved to sgnificantly change the size,
Contact the Environmental Monitoring Branch for treatment zone sizesfor
elevated enclosures.

Wind Direction Redtrictions - Allowing fumigations because there are no
people in the predominant downwind direction is not avigble dterndive in
most cases. While the wind may blow predominantly in one direction, there
are dways short term variaions. Even smdl changesin wind direction at the
source can lead to large changes in the downwind location of the plume.

Clean Air - Providing clean air to people ingde the trestment zone would be
acceptable, but probably very difficult to implement.
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Methyl Bromide

Condition 19:

Commaodity Fumigation Trestment Zone Sze

Possible
Alternative
Conditions,
continued

8/8/94

Site Specific Moddling - The Sze of the treatment zones was computed using
assumptions that may differ for an individud enclosure. If modding were
done for aspecific enclosure, it is possible that the Sze of the treetment zone
could be smdler than the one prescribed by the permit conditions. A list of
consultants familiar with air pollution modeing is given on page 133. The
Environmental Monitoring Branch should be consulted to determineiif a
gpecific Ste may result in aggnificantly smdler treetment zone and what
assumptions are appropriate for aparticular Stuation. The description of the
computer modeling given on page 115 should be used as aguide.

Urban Areas - The buffer zones have been calculated assuming that the
enclosureisinarura area. Urban areas tend to have less stable atmospheric
conditions. Buffer zones may be smaler for enclosuresin urban areas. This
option would probably be used in conjunction with the Site Specific Modding
option discussed above. Contact the Environmental Monitoring Branch for
more informetion.

Multiple Endosures Layout - If multiple enclosures are being fumigated (eg.
severa sedlland containers), it may be possible to arrange the enclosures so
that the buffer zoneis a different Sze in different directions (eg. 200 feet to
the north and south, but 100 feet to the east and west). This option would
probably be used in conjunction with the Site Specific Modding option
discussed above. Contact the Environmental Monitoring Branch for more
information.
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Methyl Bromide SPECIFIC CONDITIONS
Commodity Fumigation Table 2. Treatment Zone Sizes

Thistableis used to determine the treatment zone size (feet) for retention tested or untested enclosures. Consult
with the Agricultural Commissioner to determine the sizes for multiple fumigationsin a 24-hour period.

Concentration Lost (pounds per 1000 cubic feet)* ROUND UP

02 04 06 08 10 12 14 16 18 20 22 24 26 28 30

1000130 30 30 30 3PV 33V 30D 330V PV 3V 3D 33V 3V D 30

200(30 30 30 30V 330D 30D 30 30V 33V 3B 40 45 5 55 60

300(30 30 30V 30 330D 30D 3B 40 550 5 60 65 70 75 80

4000030 30 30V 330V 30D 40 50 5 65 70 80 8 90 95 100

600030 30 30 3H 50 60 70 80 9OV 9B 105 10 120 125 130

8000(30 30 30 50 65 8 9O 100 110 120 125 135 140 150 155

10000130 30 45 65 8 100 115 125 135 145 160 165 175 185 195

15000130 30 60 8 100 120 130 145 160 170 180 190 200 210 220

20000130 40 70 9% 115 135 150 170 180 195 205 220 230 240 250

250001 30 45 80 105 130 150 170 185 200 215 230 240 2855 265 275

300001 30 55 9 120 145 165 185 205 220 235 250 265 280 290 305

Volume 3500030 60 100 130 160 180 200 225 240 255 275 290 300 315 330
Fumigated

ina24-hour 40000 30 65 110 145 175 200 220 240 260 280 295 310 3% 340 355

Period 4500030 75 120 155 18 210 235 260 280 295 315 33 3B0 365 380

(cubic 500001 35 80 130 165 200 230 250 275 300 320 340 35 370 390 405

feet) 60000 40 95 145 185 225 255 285 310 335 355 380 400 420 440 455

ROUND 70000 | 45 105 165 210 250 285 315 345 370 395 420 440 460 48 505

UP 80000| 50 115 180 225 270 305 340 375 400 425 455 480 500 525 545

90000 | 55 125 190 240 290 330 365 400 430 455 485 510 535 560 585

100000 60 135 205 260 310 355 390 430 460 490 525 550 575 625

110000 65 145 220 280 335 380 420 460 490 525 560 58 615 645 670

120000 70 155 235 295 350 400 440 48 520 555 590 620 650 680 705

130000 75 165 245 310 370 420 465 510 545 580 620 650 680 715 740

140000 | 80 175 260 325 390 440 48 53 570 610 650 680 715 745 775

150000 85 180 270 340 405 460 505 555 595 635 675 710 745 780 810

170000 90 195 295 370 435 495 545 600 640 685 730 765 800 840 870

190000 95 210 315 390 465 530 58 640 68 730 7/5 815 80 8% 930

210000 /100 225 330 415 490 560 615 675 725 7/0 820 80 900 945 980

230000105 235 30 435 515 58 645 710 760 810 860 905 945 990 1030

250000 | 110 250 365 455 540 615 675 740 795 845 900 945 990 1035 1075

* The Concentration Lost is cal culated from the application rate, exposure duration and loss ratio (proportion of methyl
bromide leaked from the enclosure), according to the formulabelow. The exposure duration for workersis 12 hours or the

treatment duration, whichever isless. The exposure duration for residents is the duration of treatment (24 hours
maximum). Thelossratio is determined from a DPR-approved test; for untested enclosures use 0.030.

Concentration Lost = [Application Rate (pounds per 1000 cubic feet)] © [Exposure Duration (hours)] © [Loss Ratio]
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Methyl Bromide

Definition S, Condition 20:

Commaodity Fumigation Aeration Zone Access & Duration

Definition S
Condition 20

Reasoning

Procedurefor
Deter mining
Compliance

4/5/95

Only persons supervising and performing fumigation activitiesare
permitted in the aeration zone. Exceptions. Transt along public
thoroughfaresisallowed. Regulatory personnel monitoring the
fumigation are allowed. The aeration zone must remain in place for
thefirst four hours of aeration or until the exhaust concentration is
lessthan 5 ppm. The aeration period itself may be of longer
duration. Testing must be done according to approved procedur es.

During the firgt part of aeration, large amounts of methyl bromide can be
released in ashort time. Downwind air concentrations can be very high
during this period; concentrations as high as 15 ppm have been detected.
Since concentrations can be so high, the exposure period must belimited to a
few minutes.

There are two phases of agration. Thefirst phase is the evacuation of methyl
bromide from the air gpaces. This occurs quickly, normdly within the first
few hours even with passve agration. Air concentrations are particularly high
during thisfirst phase. The second phase is the off-gassing of methyl bromide
from indgde the commodity. This process can be very dow if the commodity
retains methyl bromide well.

NOTE: The agration zone isin place for the first phase, but not the second.
The aeration period encompasses both phases; the two different time
requirements should not be confused.

Access - For the reasons stated above, exposure insde the aeration zone
during aeration should be very limited, especidly during thefirg hour. This
means no other workers can be insde the aeration zone, either at the work
dgte or off-gte. The only trangit alowed is aong public thoroughfares, such as
cars on aroadway or waking on asdewak outsde of the work ste. Trangt
through the treatment zone is not as redtrictive (see page 82). Persons
supervising or performing fumigation activities are free to carry out thelr
duties. The aeration zone extends into nearby buildings unless the opening
(e.g. open window, open door, air conditioning intake) closest to the
enclosure is outside of the agration zone. A requirement to mark or cordon
off abuffer zoneis at the discretion of the County Agriculturd Commissoner.
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REFERENCE MANUAL SPECIFIC CONDITIONS

Methyl Bromide Definition S, Condition 20:
Commaodity Fumigation Aeration Zone Access & Duration
Procedure for Example: If a chamber has an aeration zone of 100 feet and a
Deter mining near by warehouse has a wall within 30 feet of the chamber, the
Com pI iance treatment zone extends 70 feet into the warehouse. If all doors and

windows of the warehouse within 100 feet of the chamber are well-
sealed, the treatment zone does not extend into the warehouse. See
diagram on page 83.

continued

Duration - The agration zone must remain in place until emissons from the
enclosure are lessthan 5 ppm. For enclosures that use fans to aerate, the
emission rate may be greetly reduced after afew minutes of agration. As
soon as the concentration of the exhaust isless than 5 ppm the aeration zone
can be terminated. The exhaust concentration can be measured with a
colorimetric detector tube. See page 96 for the procedure to test the exhaust
concentration.

Do naot confuse the time that the agration zone isin place with the time
requirements for the aeration period. The aeration period must be at least
four hours for mechanicaly ventilated enclosures and at least 12 hours for
passvely agrated enclosures. The aeration zone isin place for only the first
portion of the aeration, four hours at most.

Examples: No one may remain inside the aeration zone during
aeration for more than a few minutes, including persons in houses,
apartments, hospitals, motels, offices, stores, warehouses, parks,
entertainment facilities, and restaurants.

Possible see Aeration Zone Size, page 99.
Alternative
Conditions
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REFERENCE MANUAL

Methyl Bromide

Commodity Fumigation

SPECIFIC CONDITIONS

Test Procedure For:
Termination of Aeration Zone

The following procedure should be used to determine when to terminate the aeration zone.

Equipment

1. Sdf-Contained Breathing Apparatus (SCBA)

2. Colorimetric Detector Tubes - These are tubes (approximately 1/4 X 6 inches) which produce a
color change when methyl bromide is present. The length of this color change indicates the methyl
bromide concentration. A specific pump must be used with these tubes; both must be purchased
from the same manufacturer. The detection limit of these tubes varies with manufacturer and moddl.

Sdlect the tube model which best fits your needs.

Manufacturer Model Number Measurement Range Comments
National Draeger  Methyl Bromide 5/b 510 50 ppm onetube, 5 strokes
(412) 787-8383
5/b with Activation Tube 0.8to 8 ppm two tubes, 30 strokes
Methyl Bromide 0.5/a 0.5to 5 ppm one tube, 5 strokes
Methyl Bromide 3/a 3to 35 ppm two tubes, 5 strokes
Sendgdyne Methyl Bromide No. 136 210 10 ppm (0.5 ppm two tubes, 4 strokes
(800) 451-9444 detection limit)
Methyl Bromide 1to 18 ppm (0.2 ppm two tubes, 2 strokes
No. 136LA detection limit)
Matheson- Methyl Bromide 2.51t0 80 ppm two tubes, 1 stroke
Kitagawa 8014-157SB
(510) 793-2559
(714) 987-4611  Methyl Bromide 0.5t0 10 ppm two tubes, 1 stroke
8014-157SC
MSA Methyl Bromide 2.51t0 90 ppm two tubes, 4 strokes
(800) MSA-2222 P/N 462135
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REFERENCE MANUAL SPECIFIC CONDITIONS

Methyl Bromide Test Procedure For:
Commaodity Fumigation Termination of Aeration Zone
Procedure

1. Don the SCBA equipment.

2. Obtain detector tube measurements from the exhaust of the aerated commaodity, as described
below.

a For enclosures aerated with a stack, measure the concentration of the stack exhaust.
Mesasurements may be taken from a port within the stack or at the top of the stack. Only a
sgngle measurement is necessary.

b. For enclosures agrated with no stack, measure the concentration at the downwind edge
of the fumigated commodity. Sample a a single point located at a height of four feet from
the floor and againgt the middle of the treeted commodity stack. Only a sngle measurement

IS necessary.

3. If the test reading shows the concentration is lessthan 5 ppm, the aeration zone may be
terminated.

4. Record the test information on the accompanying form, or a substitute.

This procedure must be repeated under worst-case scenario conditions (i.e. with the largest
possible amount of fumigated commodity and maximum dosage used) to establish that the aeration
procedure is completdly effective. Once a documented history is established and fumigation
conditions are not changed (i.e. increased dosage, change in commodity fumigated, increased
fumigated volume), the testing can be discontinued. 1t will require 5 - 25 tests to establish atesting
history, depending on the concentration detected, the variation in concentration and the detection
limit of the colorimetric tube. A fewer number of tests would be required if ashort work timeis
needed, or alow concentration is detected, or the concentration variation is low, or the detection
limitislow. Testing history must be reviewed by DPR prior to discontinuing teting. Thetesting
history must be reestablished annudly.
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REFERENCE MANUAL

SPECIFIC CONDITIONS

Methyl Bromide Test Results For:
Commaodity Fumigation Termination of Aeration Zone
Fumigation Site:

Address:

Type of Colorimetric Detector Tube:

Endosure | dentification:

DaeTimeof Tex

Person Tegting

Commodity Fumigated

Amount of Commodity Fumigeted

Application Rate

Volume Fumigated

Commodity Container/Packaging

Date/Time of Start of Fumigation

Date/Time of Start of Aeration

Colorimetric Tube Reading

Colorimetric Tube Detection Limit

Comments

8/8/94
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REFERENCE MANUAL SPECIFIC CONDITIONS

Methyl Bromide Condition 20:
Commodity Fumigation Aerdion Zone Size
Condition 20 An aeration zone of XX feet must be maintained around an enclosure

during thefirst portion of the aeration period. Only persons
supervising and performing fumigation activities are per mitted in the
aeration zone. Exceptions: Trangt along public thoroughfaresis
allowed. Regulatory personnel monitoring the fumigation are
allowed. Theaeration zone must remain in place for thefirst four
hoursof aeration or until the exhaust concentration islessthan 5
ppm. Theaeration period itself may be of longer duration. Testing
must be done accor ding to approved procedur es.

Reasoning A computer smulation modd was used to predict downwind concentrations
with various methyl bromide emission rates and volumes. The computer
mode was verified by comparing the predicted concentrations with actua
methyl bromidefied data. The distances at which 20 ppm occur for a 15
minute emisson arethe vauesin Tables3 and 4.

Table 3 was cdculated with the following assumptions. Stack height 15 feet
above ground levd, exit velocity 600 feet per minute, daytime neutrd
amospheric ability, low wind speed, and no variation in wind direction.

Table 4 was cdculated with the following assumptions: height of the enclosure
variesfrom 10 to 25 feet, the enclosure is square, daytime neutrd
amospheric ability, low wind speed, and no variation in wind direction.

The limit of 250,000 cubic feet was established because of the assumptions
regarding the dimensions of the enclosure. If there are Sgnificant deviations
from the assumptions of the enclosure dimensions the sze of the treatment
zone may be inaccurate. See "Description of the Computer Modding,” page
115 for more details.
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REFERENCE MANUAL SPECIFIC CONDITIONS
Methyl Bromide Condition 20:
Commodity Fumigation Aerdion Zone Size

Procedure for The aeration zone for standard height stacks is 10 feet from the perimeter of

Deter mining the enclosure. The aeration zone for enclosures with minimum stacksiis

Compliance determined from Table 3, page 111. The aeration zone for enclosures with
no stacksis determined from Table 4, page 112. The distance is normally
measured from the point of emisson to the nearest potentidly affected person
or any mechanical air intake used to bring air into an area occupied by
people. However, there must be a buffer zone of at least 10 feet around the
perimeter of the enclosure during aeration. If there is more than one
fumigation in a 24-hour period, the Sze of the zone must be computed using
aggregate values. A requirement to mark or cordon off abuffer zoneis a the
discretion of the County Agriculturd Commissoner.

1. Calculatethe proportion of methyl bromideretained
(1 - [worksitepian C.16 ~ work Site Plan C.18])

1- [Duration (C.16) ~ LossRatio (C.18) ]*

= Proportion Retained *

*Thelossratio is determined from the DPR-approved retention test. If the
enclosure(s) is not retention tested, assume the proportion retained is 0.90.

The Proportion Retained represents the fraction of the applied methyl
bromide remaining inside the enclosure just before aeration. In many
ways it is the opposite of the Loss Ratio. For example, if the proportion
retained is 0.85, the enclosure has 85% of the applied methyl bromide
inside the enclosure when aeration isinitiated. This also means that
15% leaked out during treatment. Complete examples are given
beginning on page 103.
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REFERENCE MANUAL SPECIFIC CONDITIONS
Methyl Bromide Condition 20:
Commodity Fumigation Aerdion Zone Size

Procedure for For enclosureswith minimum stacks calculate Step 2a, then proceed
Deter mining to Step 3.
Compliance,

. For enclosureswith no stacks calculate Steps 2b and 2c, then proceed
continued

to Step 3.

If both types of enclosureswill be aerated within a 24-hour period,
calculate 2a, 2b, and 2c.

2a. Calculatethe Total Retained

(work site Plan C.15 ’ Step 1)

Totd Applied (C.15) © Proportion Retained (Step 1)

= Totd Retained

Add the Total Retained for each enclosure fumigated within a 24-hour
period. For example, if 100 poundsis used in a chamber that retains
90% of the methyl bromide and 80 poundsis used in a chamber that

retains 75%, the Total Retained is 150 pounds. Complete examples are
given beginning on page 103.
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REFERENCE MANUAL SPECIFIC CONDITIONS
Methyl Bromide Condition 20:
Commodity Fumigation Aerdion Zone Size

Procedure for 2b. Calculatethe Concentration Retained
Deter mining
Compliance,
continued

(work site Plan C.12 ’ Step 1)

If more than one enclosure is fumigated within a 24-hour period, usethe
highest values stated in C.12 and Step 1.

Application Rate (C.12) © Proportion Retained (Step 1)

= Concentration Retained

The Concentration Retained can be thought of as the amount of
application rate emitted during aeration. For example, if the
application rate is 4 pounds per 1000 cubic feet and the enclosure
retains 75% (Proportion Retained = 0.75) of the applied amount, 3
pounds per 1000 cubic feet isreleased during aeration. Complete
examples are given beginning on page 103.

2c. Calculatetotal volume fumigated in a 24-hour period

(Work sitePlan C.13 ~ C.14)

Number of Fumigations (C.13) © Volume (C.14)

=Totd Volume Fumigated

Add dl individua volumes fumigated within a 24-hour period.

For example, if a 10,000 cubic feet chamber will be fumigated twice and
a 15,000 cubic feet chamber will be fumigated once on the same day,

the total volume fumigated is 35,000 cubic feet. Complete examples are
given beginning on page 103.
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REFERENCE MANUAL SPECIFIC CONDITIONS
Methyl Bromide Condition 20:
Commodity Fumigation Aerdion Zone Size

Procedure for 3. For enclosureswith minimum stacks, look up therequired aeration
Deter mining zonein Table 3, page 111 (using the total retained for all enclosures
Compliance, combined c_alculated i_n step 26_1). For enclosureswith no stacks, look
continued up therequired aeration zonein Table 4, page 112 (using the
concentration retained from step 2b and thetotal volumefor all
enclosures combined in step 2c).
If awork sitewill be aerating both types of enclosuresin a 24-hour period,
choose the largest of the two agration zones. This aeration zone is required
for each enclosure at the work ste.
If the calculated values are not listed on the table, round up to the next
largest value given. For example, if the Concentration Retained is 2.1
round up to 2.4, and if the volume is 17,000 round up to 20,000. This
will require an aeration zone of 390 feet using Table 4.

4. Record the aeration zone requirements on the Final Permit
Conditions-page 7.

Thefollowing information isrequired: aeraion zone Size, trestment duration,
maximum gpplication rate, and maximum volume.

Example 1. Sngle aeration with a minimum stack

Total Amount Applied: 150 pounds

Treatment Duration: 12 hours

Loss Ratio: 0.010 per hour (from retention test)

Proportion Retained= 1 - [(12hrs) = (0.010/hr)] = 0.88
Total Retained = (150 Ibs) © (0.88) = 132 pounds

Required Aeration Zone (Table 3, 150 |bs) = 360 feet
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REFERENCE MANUAL SPECIFIC CONDITIONS

Methyl Bromide Condition 20:

Commodity Fumigation Aerdion Zone Size
Procedure for Example 2: Two aerations of one chamber (Chamber 1) and one
Deter mining aeration of a second chamber (Chamber 2)

Compliance,

continued Amount Applied (Chamber 1): 110 pounds
Amount Applied (Chamber 2): 160 pounds
Treatment Duration (both chambers): 24 hours

Loss Ratio (Chamber 1): 0.013 per hour (from retention test)
Loss Ratio (Chamber 2): 0.022 per hour (from retention test)

Proportion Retained (Chamber 1) = 1- (24 hrs” 0.013/hr) = 0.69
Proportion Retained (Chamber 2) = 1- (24 hrs”™ 0.022/hr) = 0.47

Total Retained (chamber 1)= (110 lbs+ 110 1bs) * (0.69) = 152 Ibs
Total Retained (chamber 2)= (160 Ibs) ~ (0.47) = 75 Ibs

Total Retained (sum) = 152 Ibs+ 75 Ibs = 227 |bs

Required Aeration Zone (Table 3, 250 |bs) = 610 feet

Example 3: Sngle aeration with no stack

Enclosure Volume: 22,000 cubic feet

Application Rate: 3 pounds per 1000 cubic feet

Treatment Duration: 12 hours

Loss Ratio: 0.025 per hour (from retention test)

Proportion Retained = 1- [(12 hrs) © (0.025/hr)] = 0.70

Concentration Retained = (3 Ibs/1000 cu ft) X (0.70)
= 2.10 1bs/1000 cu ft

Required Aeration Zone (Table 4, 25,000 cu ft, 2.4) = 440 feet
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REFERENCE MANUAL SPECIFIC CONDITIONS

Methyl Bromide Condition 20:

Commodity Fumigation Aerdion Zone Size
Procedure for Example 4. Two aerations of one sea/land container and one
Deter mining aeration of a tarped pile, both with no stack

Compliance,

Enclosure Volume for Container: 2300 cubic feet

continued Enclosure Volume for Tarped Pile: 11,000 cubic feet

Application Rate for Container: 3 pounds per 1000 cubic feet
Application Rate for Tarped Pile: 4 pounds per 1000 cubic feet

Treatment Period for Container: 12 hours
Treatment Period for Tarped Pile: 24 hours

Loss Ratio (Container): 0.018 per hour (from retention test)
Loss Ratio (Tarped Pile): 0.023 per hour (from retention test)

Proportion Retained (Container) = 1- (12 hrs” 0.018/hr) = 0.78
Proportion Retained (Tarped Pile) = 1- (24 hrs” 0.023/hr) = 0.45

Total Volume = 2300 cu ft + 2300 cu ft + 11,000 cu ft = 15,600 cu
ft

Concentration Retained = (4 1bs/1000 cu ft) X (0.78)
= 3.20 Ibs/1000 cu ft

Required Aeration Zone (Table 4, 20,000 cu ft, 3.2) = 460 feet

8/8/94 108




REFERENCE MANUAL SPECIFIC CONDITIONS

Methyl Bromide Condition 20:

Commodity Fumigation Aerdion Zone Size
Procedure for Example 5: Two chambers with minimum stacks and two tarped
Determining piles with no stacks

Compliance,

Enclosure Volume for Chamber 1: 22,000 cubic feet
Enclosure Volume for Chamber 2: 18,000 cubic feet
Enclosure Volume for Tarped Pile 1: 14,000 cubic feet
Enclosure Volume for Tarped Pile 2: 11,000 cubic feet

continued

Application Rate (Chambers 1 & 2): 3 pounds per 1000 cubic feet

Application Rate (Tarped Piles 1 & 2): 4 pounds per 1000 cubic feet

Amount Applied (Chamber 1): 66 pounds
Amount Applied (Chamber 2): 54 pounds
Amount Applied (Tarped Pile 1): 56 pounds
Amount Applied (Tarped Pile 2): 44 pounds

Treatment Duration (all enclosures): 24 hours

Loss Ratio (Chamber 1): 0.012 (from retention test)
Loss Ratio (Chamber 2): 0.018 (from retention test)
Loss Ratio (Tarped Pilel): 0.020 (from retention test)
Loss Ratio (Tarped Pile 2): 0.024 (from retention test)

Proportion Retained (Chamber 1) = 1- (24 hrs” 0.012) = 0.71
Proportion Retained (Chamber 2) = 1- (24 hrs” 0.018) = 0.57
Proportion Retained (Pile1) = 1- (24 hrs” 0.020) = 0.52
Proportion Retained (Pile2) = 1- (24 hrs” 0.024) = 0.42

Total Retained (Chamber 1) = (66 |bs) © (0.71) = 47 pounds
Total Retained (Chamber 2) = (54 |bs) © (0.57) = 31 pounds
Total Retained (Pilel) = (56 1bs) © (0.52) = 29 pounds

Total Retained (Pile 2) = (44 1bs) ~ (0.42) = 18 pounds

Total Retained (all enclosures) = 47 + 31+ 29 + 18 = 125 |bs*

8/8/94
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REFERENCE MANUAL SPECIFIC CONDITIONS

Methyl Bromide Condition 20:
Commodity Fumigation Aerdion Zone Size
Procedure for Example 5, continued
Deter mining
Compliance Concentration Retained (Chamber 1) = (3 1bs/1000 cu ft) © (0.71)
continued ’ = 2.11bs/1000 cu ft**
Concentration Retained (Chamber 2) = (3 1bs/1000 cu ft) © (0.57)
= 1.7 Ibs/1000 cu ft
Concentration Retained (Pile 1) = (4 1bs/1000 cu ft) = (0.52)
= 2.11bs/1000 cu ft
Concentration Retained (Pile 2) = (4 1bs/1000 cu ft) © (0.42)
= 1.7 Ibs/1000 cu ft
Total Volume = 22000 +18000 + 14000 + 11000 = 65,000 cu ft***
Required Aeration Zone from Table 3 (* 150 Ibs) = 360 feet
Required Aeration Zone from Table 4
(***70,000 cu ft, **2.4 |bs/1000 cu ft) = 765 feet
Required Aeration Zone = 765 feet
Possible Standard Height Stack - An aeration zone of 10 feet is required for exhaust
Alternative stacks which meet the standard height requirements.
Conditions

Wind Direction Redtrictions - Allowing fumigations because there are no
people in the predominant downwind direction is not aviable dternative in
most cases. While the wind may predominantly blow in one direction, there
are dways short term variationsin the direction. During aeration the great
mgority of methyl bromideisrdeased in afew minutes. Thewind may be
blowing in a different direction during the crucial phase of aerdion. In
addition, even smal changesin wind direction at the enclosure can lead to
large changes in the location of the plume downwind.
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REFERENCE MANUAL SPECIFIC CONDITIONS

Methyl Bromide Condition 20:

Commodity Fumigation Aerdion Zone Size
Possible Comprehensive Ambient Monitoring - One or more of the following
Alternative monitoring activities must be conducted: 1. Continuous sampling during
Conditions aerdion in areas surrounding the enclosure. This sampling must use a

sampling and andytica method that is cgpable of measuring at least 0.1 ppm
as a 24-hour time-weighted average air concentration vaue (colorimetric
detector tubes cannot be used). 2. Continuous monitoring of the emisson
rate (ar concentration and air flow rate) during agration. 3. Continuous
recording of wind speed, wind direction, and temperature. DPR must review
and approve the results of the comprehensve monitoring before aeration zone
Sze can be modified. The Ste operator should consult with the Environmenta
Monitoring Branch before conducting this monitoring.

continued

Clean Air - Providing clean air to people insde the aeration zone would be
acceptable, but probably very difficult to implement.

Slow Release - Aerating dowly is not aviable dternative in most cases.
Aeration would have to occur over severd days for this dternative to be
effective.

Respiratory Protection - Only self-contained breathing apparatuses are
goproved for methyl bromide. Thisis an dternative when exposures will not
exceed afew minutes.

Move Enclosure - If possible, move the enclosure so that no one iswithin the
aeration zone.

Decrease Application Rate - Decreasing the application rate decreases the
gze of the agration zone,

Decrease Volume Fumigated - Decreasing the volume fumigated decreases
the Sze of the aeration zone. For rigid structures, impermesble materia can
be placed in open spaces insde the enclosure. This "volume displacement”
decreases the amount of methyl bromide that is needed to fumigate the
enclosure.
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REFERENCE MANUAL SPECIFIC CONDITIONS

Methyl Bromide Condition 20:

Commaodity Fumigation Aeration Zone Size

Possible Elevate Enclosure - Generdly, the Sze of the aeration zone decreases as the
Alternative height of the emisson increases. However, the enclosure would have to be
Conditions elevated at least 10 feet to dgnificantly change the 5ze. The larger the

fumigation, the higher the devation must be to make a difference. Contact the
Environmental Monitoring Branch for trestment zone szesfor eevated
enclosures.

continued

Recovery/Dedtruction System - If an enclosure is equipped with a system to
recover or destroy the exhausted methyl bromide, it would probably be
exempted from the stlandard height stack and aeration zone requirements.
This assumes that the system is very efficient in recovering or destroying the
methyl bromide. Contact the Environmental Monitoring Branch to determine
if the enclosure can be exempted.

Site Specific Modding - A number of private companies are capable of doing
the type of computer moddling that was used to compute the Size of the
treatment areas. The Sze of the treetment areas was computed using
assumptions that may differ for an individud enclosure. If modding were
done for aspecific enclosure, it is possible that the Sze of the treestment zone
could be smdler than the one prescribed by the permit conditions. A list of
consultants familiar with ar pollution modeling is given on page 133. The
Environmental Monitoring Branch should be consulted to determineiif a
gpecific Ste may result in aggnificantly smdler treetment zone and what
assumptions are appropriate for aparticular Stuation. The description of the
computer modeling given on page 115 should be used as aguide.

Urban Areas - The buffer zones have been calculated assuming thet the
enclosureisinarura area. Urban areas tend to have less stable atmospheric
conditions. Buffer zones may be smadler for enclosuresin urban areas. This
option would probably be used in conjunction with the Site Specific Modding
option discussed above. Contact the Environmental Monitoring Branch for
more information.
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REFERENCE MANUAL SPECIFIC CONDITIONS

Methyl Bromide Condition 20:

Commodity Fumigation Aerdion Zone Size

Possible Multiple Enclosures Layout - If multiple enclosures are being fumigated (e.g.
Alternative severd sedlland containers), it may be possible to arrange the enclosures so
Conditions that the buffer zone is a different Sze in different directions (e.g. 200 feet to

the north and south, but 100 feet to the east and west). This option would
probably be used in conjunction with the Site Specific Modeling option
discussed above. Environmenta Monitoring Branch for more information.

continued

Long Fumigation Period - Treatment/holding periods of severa days or
weeks release methyl bromide dowly over along period. At theend of a
long trestment period the amount of methyl bromide |eft ingde the enclosure
may be very smdl and asmdl or no aeration zone may be necessary. The
following aternatives can be used:

Minimum Stack: 10 foot aeration zone if:
a the treatment period is 28 days or longer, or

b. the measured concentration within the enclosure isless than 100 ppm.

No Stack: 30 foot agration zone if;

a the treatment period is 35 days or longer and the application rate is 4
[bs/2000 cu ft or less, or

b. the measured concentration within the enclosure is less than 100 ppm.

Other combinations can be cdculated using the following equations, contact
the Environmenta Monitoring Branch for assstance.

Minimum Stack:
log (50/pounds applied)
#Days =
log (Proportion Retained for 24 hrs)
No Stack:
log (0.V/application rate)
#Days =

log (Proportion Retained for 24 hrs)
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Methyl Bromide SPECIFIC CONDITIONS
Commaodity Fumigation Table 3. Minimum Stack Aeration

Thistable is used to determine the aeration zone size (feet) required during the aer ation of
enclosures with exhaust stacks having the following characterigtics.

1. Thetop of the exhaust stack is at least 15 feet above ground level, and

2. Theexit velocity isa least 600 feet per minute

Rated Fan Capacity (cubic feet per minute)
Exit Veocity =

Stack Cross-Sectional Area (square feet)

Totd Retainedina Aerdtion
24-hour Period Zone
(pounds)* (feet)
50 10
51 220
220
360

g8

ROUND UP

490
610
720
820

920
1000
1090
1170

1250
1320
1390
1460

g888 €883 EBE8HB

1530
1600
1670
1730
1790

SE848

1

* The Total Retained is calculated from the amount of methyl bromide, treatment duration and loss ratio
(proportion of methyl bromide leaked from the enclosure), according to the formulas below. Thelossratiois
determined from a DPR-approved test.

Proportion Retained** = 1 - [Treatment Duration (hours) ~ Loss Ratio]
**For untested enclosures, use 0.90 for the Proportion Retained

Total Retained = [Amount of Methyl Bromide Applied in a 24-hour Period (pounds)] ~ [Proportion Retained)]
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Methyl Bromide

Commodity Fumigation

SPECIFIC CONDITIONS
Table 4. No Stack Aeration Zone

Thistable is used to determine the aeration zone size (feet) of enclosures that have no stack. Consult with the
Agricultural Commissioner to determine the aeration zone size when aerating multiple enclosuresin a 24-hour period.

Concentration Retained (pounds per 1000 cubic feet)* ROUND UP

04 08 12 16 20 24 28 32 36 40 44 48 52 56 60
1000 30 30 30 30 30 30 40 0 60 70 75 8 90 9% 105
20001 30 30 30 40 60 75 90 100 115 125 135 145 155 160 170
3000 30 30 45 70 90 110 125 140 155 165 180 190 200 210 220
4000 30 30 65 9 115 13 155 170 185 200 215 225 240 250 260
6000 30 55 100 130 160 180 2056 225 240 260 2/5 290 305 320 335
8000| 35 80 125 165 195 20 245 265 290 305 35 345 360 375 390
10000 50 105 155 195 225 255 285 310 330 350 375 390 410 430 445
15000 65 140 200 250 290 330 360 395 420 450 475 500 525 545 565
2000( 8 175 240 300 345 390 425 460 495 525 560 58 615 640 665
25000 95 200 275 340 390 440 480 520 560 595 630 660 695 725 730
30000110 225 305 375 430 48 530 5/5 615 655 695 730 765 795 830
Volume 35000125 245 335 410 470 525 55 625 6/0 710 750 790 830 865 900
Aerated in
a 24-hour 40000 | 135 265 360 440 505 565 620 6/0 720 765 810 80 80 930 965
Period 45000 | 145 285 385 470 540 600 660 715 765 815 860 905 945 990 1030
(cubic 50000160 305 410 495 5/0 635 700 755 810 860 910 955 1000 1045 1090
feet) 60000 (180 340 455 550 630 705 770 83 895 950 1005 1060 1110 1155 1205
ROUND 70000 (200 370 495 600 68 765 840 910 975 1035 1095 1150 1205 1260 1315
upP 800001220 400 535 645 740 830 905 980 1050 1120 1180 1245 1305 1360 1420
900001235 430 5/5 690 795 885 970 1050 1125 1195 1265 1330 1395 1460 1520
100000 | 255 460 615 735 845 945 1035 1120 1200 1275 1350 1420 1485 1555 1620
110000 | 270 490 650 780 895 1000 1095 1185 1270 1350 1425 1500 1575 1645 1710
120000 | 285 515 685 820 945 1050 1155 1245 1335 1420 1505 1580 1660 1730 1805
130000 | 300 545 720 865 990 1105 1210 1310 1400 1490 1575 1660 1740 1820 1895
140000 | 315 570 750 905 1035 1155 1265 1370 1465 1560 1650 1735 1820 1900 1980
150000 | 330 595 785 945 1080 1205 1320 1425 1530 1625 1720 1810 1895 1980 2065
170000 | 360 640 845 1015 1160 1295 1420 1535 1640 1745 1845 1940 2035 2125 2215
190000 | 385 685 905 1080 1240 1380 1510 1630 1745 1855 1960 2065 2165 2260 2355
210000 [ 410 725 955 1140 1305 1450 1590 1715 1835 1950 2060 2165 2270 2370 2470
230000 [ 430 760 995 1190 1360 1515 1655 1785 1910 2030 2140 2250 2355 2460 2560
250000 [ 450 785 1030 1230 1405 1560 1705 1840 1965 2085 2200 2315 2420 2525 2625

* The Concentration Retained is calculated from the rate, treatment duration and loss ratio (proportion of methyl
bromide leaked from the enclosure), according to the formulas below. Thelossratio is determined from a DPR-approved

test.

Proportion Retained** = 1 - [Treatment Duration (hours) ~ Loss Ratio]

**For untested enclosures, use 0.90 for the Proportion Retained

Concentration Retained = [Application Rate (pounds per 1000 cubic feet)] © [Proportion Retained]
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Methyl Bromide Condition 21:
Commaodity Fumigation Vertica Stack Exhaust

Condition 21 The stack must be vented vertically to the outside air. When
exhausting, the top of the stack must be free of over head
obstructions.

Reasoning One of the main advantages of using a stack to aerate isto increase the
effective height a which the methyl bromide isreleased. Thisadvantageis
negated if the exhaust is not directed upward. The stack height requirements
have been caculated assuming the exhaust is directed upward.

Procedurefor The top of the stack must be pointed sraight up. The top cannot be angled in
Deter mining any way. Theduct leading to the top of the stack does not have to be
verticd, only the release point must be straight up. There can be no overhead

Compliance
P obstructions, such asrain caps at the top of the stack during aeration. Rain
caps which are retractable are acceptable. The stack must be free only
during aerdion.
Possible Alternative Rain Caps - Alternatives to rain cgps which are shown on the next
Alternative Page.
Conditions

No Stack Category - The enclosure can follow the permit conditions for a
No Stack enclosure (A3 or B3). However, under no circumstances can a
stack exhaust vertically downward (e.g. U-shaped stack).
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Rain cap dternatives excerpted from "Indudtria Ventilation" by the American Conference of
Governmentd Industrid Hygienists, 1986.
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Methyl Bromide DESCRIPTION OF COMPUTER
Commaodity Fumigation MODELING
Background

The size of the trestment and aeration zones was computed using field monitoring datain
conjunction with computer smulations. The computer smulations were performed with the
Industria Source Complex-Short Term (ISCST) model developed by the US Environmental
Protection Agency and commonly used for air pollution prediction (Wagoner, 1987). The ISCST
modd is a Gaussan plume modd, which meansit assumes that the concentration of air pollutants
decreases with distance from the source in a bell-shaped pattern, in both the crosswind and vertica
directions. The ISCST modd has the ahility to predict downwind air concentrations from stack,
area, or volume Sources.

The ISCST modd predicts air concentrations based on characteristics of the pollution source (e.g.,
rate and dimengons of emisson), weather conditions at the time of emisson (e.g., wind speed, wind
direction, atmospheric stability), and terrain over the downwind area (elevation, urban or rurd
geography). For the trestment and aeration zone caculations, the vaues of these parameters were
determined from field data or assumptions that produce the largest treatment and aeration zones.

M ethod for Computing Standard Height Stack Values

Table 1 gives the minimum stack height required for a fumigation chamber to prevent
concentrations from exceeding the health limit concentration of 210 ppb for 24 hours (or the
equivaent for some shorter period). The hedth limit is based on acute exposure because during this
type of release high concentrations occur within a very tight effluent plume that lasts a short period
of time. The minimum stack heights were found by using ISCST modd results in combination with
multiple linear regresson.

Combinations of emission source characterigtics (stack heights, exit velocities and emission rates)
were used as input to run the ISCST mode under worst case meteorologica conditions. Model
inputs for the source characteristics were:

Stack height - the stack heights used in the runs were 10 ft, 20 ft, 30 ft, and 40 ft. These
heights cover the range of stack height used a most fumigation facilities.

Stack diameter - the stack diameter was assumed to be 5 feet. Thiswould be consdered alarge
gtack and the larger the stack, the higher the required stack height.
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Emission rate - the emission rates were ca culated from the fumigation volume and gpplication
rate. Fux rates of 62 g/s, 185 g/s, 308 g/s and 357 g/sfor 1 hour were used. It isassumed that
90% of the methyl bromide mass gpplied is vented in the first hour and that the emission rate after 1
hour iszero. Thisassumption was based on actual stack measurements taken at severa chamber
facilities (Segawa et d, 1992).

Exit velocity - exit velocity is cdculated assuming volume flow out of the stack is 50% of the rated
fan capacity. This assumption was derived from actua measurements teken at chamber facilities
(Segawa et d, 1992) It isassumed that the stack is not covered by arain cap. The permit
conditions will specify that no rain hoods are to be used. Exit velocities used for the runs varied
between 0.25 m/s and 23.0 m/s. Thisrange of exit velocities was chosen based on observed exit
velocities at the monitored facilities.

Effluent temperature - the air exiting the stack is assumed to be at ambient temperature. Thisis
the usud case for chamber agration. Temperature does not affect the effluent plume when the
plumeis a ambient temperature.

Weather - Wesather conditions were assumed to be worst-case (assumptions which gave the
highest stack requirements). The worst-case weether conditions were different from what are
commonly used for modeling this type of situation, because the objective was different. The
objective for these permit conditions was not to exceed atarget concentration at any point
downwind. The more common objective of determining the highest concentration was not
applicable. A Cdifornia Air Resources Board screening model, PTPLU-2 (DaMassa, 1991), was
used to confirm these assumptions about worst case meteorological conditions.

Wind speed - the wind speed was assumed to be four miles per hour because this resultsin
the talest stacks.

Wind direction - the direction was assumed to be constant for the first hour of agration
because this results in the tallest stacks.

Atmospheric ability - the stability, a critical variable used by the ISCST modd, is
normaly classified by the wind speed, proportion of cloud cover, and intensity of solar
radiation. Atmospheric stability ranges from A to F, with A being the least sableand F
being the mog stable. The stability commonly changes with time of day, with unstable
conditions during the middle of the day (A or B stability) and very stable conditions during
the late night or early morning hours (E or F stability). Wesather conditions such as
inversions, heavy overcast or fog create more stable daylight conditions and limit the diurnd

8/8/94 116




REFERENCE MANUAL

Methyl Bromide DESCRIPTION OF COMPUTER
Commaodity Fumigation MODELING

variation. The atimospheric sability was assumed to be F because this results in the tallest
stacks.
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The following assumptions were used about the receptor characteristics.

Terrain - the downwind terrain was assumed to be flat in arura areabecause thisisthe typica
gtuation and givesthe tallest stacks.

Receptor (person, building, air intake, etc.) height - The receptor heightswere 3t0 9
m, depending on the stack height.  Occasondly there are multi-storied buildings near a
fumigation chamber. The concentrations will be higher & the devation of the second or
third floor of abuilding than a ground level. Thisis because the devated receptors are
closer to the center of the effluent plume.

Building effects - No building effects were used in these modd runs because building
characterigtics are dte specific. In this particular gpplication, generdization of building dimensons
was not practical.

Target concentration - The target concentration was 20 ppm as a time weighted average for 15
minutes. This concentration is the equivaent of 210 ppb as atime weighted average for 24 hours.

Severd generdizations about the stack emisson model results may be made:

1) The downwind concentrations are directly proportiona to the emisson rate. If the
emisson rate increases, the air concentrations predicted by the mode increase uniformly a
al points downwind. Therefore, larger fumigation volumes or higher gpplication rates will
have higher downwind concentrations.

2) Asexit velocity increases, the downwind concentrations decrease. Thisis because of
the greater mixing of stack effluent with air. Exit velocity increases as the diameter of the
stack decreases or the fan capacity increases.

3) Assdack height increases, ground level concentrations decrease. Thisis because thereis
more mixing and dilution of the plume before it contacts the ground.

4) Asthe heght of an elevated receptor nears the height of the plume centerline, the
concentrationsincrease. Thisis why downwind multi-story buildings are of concern.

5) The maximum ground level concentration occurs under very unstable meteorologica

conditions. Under stable conditions, the maximum concentration is lower but it occurs much
farther away from the stack than under very unstable conditions.
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M ethod for Computing Treatment Zone Sizes

Treatment zone Sizes during the fumigation of enclosures that are retention tested or untested were
determined with the ISCST modd. The following assumptions were used:

Emission rate - The emissions were modeled as an area source. For the modd runsit was
assumed that the mass lost during the treatment period is released at a constant rate over 24 hours.
The sze of the emisson area varied with the assumed dimensions of the enclosure. The height was
adjusted to reflect redigtic dimensions as the fumigated volume changed. The emisson rates were
cdculated for various application rates, assuming the dimensions shown below:

Volume (ft%) Height (ft)
1000 10
2000 12
3000 14
4000 16
6000 18
8000 22
10000 25
25000 25
50000 25
80000 25
110000 25
150000 25
210000 25
250000 25

Emission height - Thiswas assumed to be 3.0 feet (0.91 m) because this was the lowest height
expected and the lower the height the greater the treatment zone size.

Receptor height - Thiswas assumed to be 4.0 feet (1.2 m).

Stability class - Thiswas assumed to be C. This stability was chosen because monitoring from
methyl bromide soil applications showed this to produce buffer zones with an adequate margin of

ety

Target concentration - Thiswas 210 ppb as atime weighted average for 24 hours.
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All other modd inputs were the same as those used for the slandard height stack calculations.
M ethod for Computing Aeration Zone Sizesfor Minimum Stacks

There are some cases whereit is not possible for afacility to meet the stack height requirements
givenin Table 1. The hedth limit may be exceeded during aeration if a stack is shorter than that
required in Table 1. For these cases the ISCST modd was used to calculate required aeration
buffer zones. Table 3 shows the required buffer zones for arange of masses of methyl bromide
retained during the fumigation period. Table 3 is based on the "proportion retained” as determined
by a DPR-gpproved retention test. A portion of the methyl bromide applied will leak out of the
facility during the holding period. Theoreticaly, the longer the holding period, the less methyl
bromide will be present to vent through the stack at the commencement of aeration.

ISCST Modd inputs for the minimum stack facility runs were:

Emission Rate - ranges from 50 Ibsto 1000 Ib in 15 minutes

Atmospheric Stability - Class D (daytime release only)

Stack Height - 15 ft (4.57 m)

Exit Veocity - 300 ft/min (1.53 m/s), therefore, aminimum exit velocity of 600 ft/min (3.06 nVs),
cdculated from the rated fan capacity (cfm) and stack area, is required to meet
these permit conditions. Thisis because the rated capacity is reduced by 50% for
ar flow resstance.

Building Effects Specifications - building dimensons: 25 ft tall X 50 ft X 50 ft.

All other model inputs were the same as those used for the treatment zone table.

The addition of building effects sgnificantly complicates generdization of the modd results.

However, the inclusion of building effects was necessary because it is these effects that produce the
high ground level concentrationsiif the stack does not meet the height required in Table 1.
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M ethod for Computing Aeration Zone Sizes for No Stacks

Table 4 is used to determine the aeration zone size (feet) during the aeration of enclosures that do
not have actud exhaust stacks. This category includes but is not limited to some types of fumigation
chambers, space fumigations, tarped commodities and sealland containers. These enclosures may
be retention tested or untested.

The emissions were modeled as an area source. For the modd runsit was assumed that 100% of
the mass retained at the end of fumigation is released in the first 15 minutes of the aeration event.
The sze of the emisson area varied with the assumed dimensions of the enclosure. The height was
adjusted to reflect redigtic dimensions as the fumigated volume changed. The emisson rates were
cdculated for various application rates, assuming the dimensions shown below:

Volume (ft%) Height (ft)
1000 10
2000 12
3000 14
4000 16
6000 18
8000 22
10000 25
25000 25
50000 25
80000 25
110000 25
150000 25
210000 25
250000 25

All other mode inputs were the same as those used for the trestment zones table.
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Aeration

Aeration methods

categories

Aeration period

Aeration zone

Aeration zone
duration

Air changes per

hour

Air washes

Buffer zones

Colorimetric
detector tubes
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The process of providing fresh air to an enclosure following
fumigation.

There are three methods or categories of agration: standard height
gack, minimum stack and no stack. The size of the aeration zoneis
dictated by the aeration category.

The time required to remove methyl bromide from the air ingde an
enclosure and absorbed to the commodity. This differs from the
aer ation zone duration.

A buffer zone maintained around an enclosure during the first portion
of the aeration period (4 hours or less depending on the emission
concentration). Only persons supervising and performing fumigation
activities are permitted in the agration zone. All other people
including resdents and workers must be excluded from this zone,

The time required to remove methyl bromide from the air ingde an
enclosure. Thisdiffersfrom the aeration period.

The number of timesin an hour that the air within a specified volumeis
diluted with clean air.

An dternating cycle of pressurizing and depressurizing a vacuum
chamber to achieve agration.

There are two types of buffer zones: trestment zones and aeration
zones. These buffer zones are used to limit the access or time a
person spendsin aress near fumigations. The Size of the buffer zones
depends on which of the six types of fumigations are being conducted.

These are tubes (approximately 1/4 inch diameter X 6 inches) which
produce a color change when methyl bromide is present. The length
of this color change indicates the methyl bromide concentration.
These are not suitable for comprehengve monitoring.
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Commodity
absor ption testing

Comprehensive
ambient monitoring

Concentration L ost

Control room

Daylight hours

Downwash

Emission rate

Enclosed area

Enclosure
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Tedting the resdud amount of methyl bromide within a commodity
over time,

Conducting three types of monitoring: 1. Continuous sampling in
areas surrounding the enclosure. This sampling must use a sampling
and analyticad method capable of measuring at least 0.1 ppm as a 24-
hour time-weighted average ar concentration vaue (colorimetric
detector tubes cannot be used). 2. Continuous monitoring of the
emission rate. 3. Continuous recording of wind speed, wind direction,
and temperature.

Concentration of methyl bromide which lesks out of an enclosure
during the treatment period. The Concentration Lost is determined
from the application rate and proportion of methyl bromide retained
within the enclosure.

A amdl enclosed ar ea adjoining some enclosures (e.g. primarily
chambers) used exclusively for introducing methyl bromide into an
enclosure and/or monitoring its concentration.

For aeration purposes, the time from one hour after sunrise to one
hour before sundown.

The downward movement of air asit passes over abuilding or other
large object.

The amount of methyl bromide released to the environment over time.

A gas-confining area surrounded by non-porous walls and a roof.
There are restrictions on fumigations within secondary enclosed
ar eas, control rooms, and enclosed storage areas.

A dngle fumigated volume.

Examples: a single chamber, single silo, single warehouse, single
sea/land container, or a single group of bins under one tarpaulin.
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Exit velocity

Fan capacity

Full-Shift Worker
Monitoring

Fumigant lines

Fumiscope

Holding period

Industrial hygienist

Industrial Source
Complex-Short
Term Model
(ISCST)

I ntroduction
| SCST
L oad

Lossratio
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The ar speed through the exhaust stack during aeration. The exit
veocity is determined by dividing the rated fan capacity (cubic feet
per minute) by the stack cross-sectiond area (square feet).

Seerated fan capacity.

Continuous sampling for afull shift under worst-case conditions. This
sampling must use a sampling and anayticd method capable of
measuring less than 0.3 ppm as an 8-hour time-weighted average air

concentration value (colorimetric detector tubes cannot be used).

Tubing used to carry methyl bromide from the storage cylinder to the
enclosure. Same as plumbing lines.

Test equipment which reads the concentration of methyl bromidein
ounces per 1000 cubic feet insde a fumigation enclosure.

Thetime that methyl bromide is contained within the enclosure. Same
astreatment period.

A person trained in occupationa hedlth and safety.
A computer smulation mode used for ar pollution prediction.
Developed by the USEPA for various types of ar pollution.

Comparison of the model predictions to concentrations measured in
the field showed good agreement for methyl bromide.

The process of injecting the methyl bromide into the enclosure.

See Industrial Source Complex-Short Term Moddl.

The percentage of the enclosure filled with commodity.

The proportion of methyl bromide which lesks out of the enclosure

during the trestment period. Thisratio is determined from a DPR-
approved retention test.
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Major obstruction An object large enough to divert the direction of asgnificant portion
of amethyl bromide plume.

Examples: houses, mature orchards, silos

Margin of safety Theratio of the concentration known to have no adverse effects to the
exposure concentration. The estimated no-effect leve for human
exposure to methyl bromide is 21,000 ppb as atime-weighted
average for 24 hours. An exposure of 210 ppb provides a 100-fold

margin of safety.
M echanical The use of fans or any other mechanica deviceto venrtilate a
ventilation fumigation enclosure or an enclosed area where fumigated
commodities are stored.

Minimum exhaust Onethat isless than standard height, but at least 15 feet above the
stack ground, and has an exit velocity of at least 600 feet per minute.

Mitigation measures The use of modified work practices or engineering controls to comply
with the stated permit conditions or aternative permit conditions.

Nighttime hours For aeration purposes, the time from one hour before sundown to one
hour after sunup.

No stack Enclosures whose stacks do not meet the stlandard height or minimum
qudifications, or which use methods other than a stack for aeration.

Off-gassing The dow release of methyl bromide from commodiity that has been
fumigated.

Passive ventilation Non-mechanica ventilation (i.e. opening doors and removing tarpaulin
cover) of afumigation enclosure.

Plumbing lines Tubing used to carry methyl bromide from the storage cylinder to the
enclosure. Same asfumigant lines.
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Pressuretested Either a vacuum chamber or an enclosure which has been pressure
enclosure tested following the procedures stated in the U.S. Department of
Agriculture Plant Protection and Quarantine Treatment Manual.

Proportion Retained Thefraction of methyl bromide retained within an enclosure during the
treatment period. The Proportion Retained is calculated from the
L ossRatio.

Rated fan capacity Theair flow rate generated by afan under optimal conditions. The
actud air flow rate is gpproximately one-haf of the rated capacity
when used for methyl bromide fumigations.

Respiratory The use of a sdf-contained breathing apparatus (SCBA).
protection

Retention categories Therearetwo retention categories: pressure tested and retention
tested/untested. The size of the treatment zone depends on the

retention category.

Retention tested One that has been measured for loss of methyl bromide over time

enclosure according to an approved procedure.

Sampling lines Tubing used to carry methyl bromide from the enclosure to test
equipment.

SCBA See sdlf-contained breathing appar atus.

Sea/land container An enclosed trailer which can be towed with atruck or transported
on aship.

Secondary Surrounding a fumigation with two enclosures to provide better

containment containment of methyl bromide.
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Secondary enclosed Anenclosed area surrounding afumigation enclosure. Thisis usudly

area a dructure (warehouse, production facility, etc.) that houses the
fumigation enclosure. This does not include mesh screen or other
porous barriers.

Self-contained Respiratory protection device approved for protection against methyl
breathing appar atus bromide. Required if levels exceed 5 ppm.

(SCBA)

Stack Two meanings:

1. A duct used to exhaust methyl bromide from an enclosure.
2. A pile of commodity.

Standard height Onewhichisat least 10 feet above the enclosure's highest point, and

exhaust stack at least 10 feet above any mgor obstruction within 200 feet of the
stack, and a least astal asthe gppropriate vauein Table 1.

Tarpaulin A pladtic sheet, generaly a least 6 mil thick.

Testing history Documentation of repeated testing under worst-case scenario

conditions (i.e. with the largest possible amount of fumigated
commodity and maximum dosage used) that shows a procedure is
completely effective. Testing history must be reviewed by DPR prior

to discontinuing testing.
Time-weighted The average concentration over a stated period of time.
average (TWA)
Total retained Amount of methyl bromide retained within the enclosure during the

treatment period. It isdetermined from the amount and proportion of
methyl bromide retained within the enclosure.

Treated commodity  Commodity that has been fumigated with methyl bromide.

Treatment period The time that methyl bromide is contained within the enclosure. Same
as holding period.
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Treatment zone A buffer zone maintained around an enclosure during the fumigation
treatment period (exposure or holding period). Only persons
uperviang and performing fumigation activities are permitted in the
treatment zone. All other people including residents and workers
must be excluded from this zone.

Untested enclosure One that has not been pressure tested or retention tested.

Vacuum chamber A metd dructure in which fumigations are conducted under reduced
atmospheric pressure.

Volume Placing impermegble objects within an enclosure to reduce the free air

displacement gpace, thus alowing less methyl bromide to be used.

Work site A location where an individua or agroup of enclosures is fumigated.
Example: several chambers or sea/land containers at one
address.

Work Site Plan Thisform isfilled out by methyl bromide users and enables the

County Agricultural Commissioner to evauate each fumigation for
compliance with the permit conditions. The form isaso used to
evauate requests for dternaive conditions.
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Bromide
Suppliers
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Ameribrom, Inc.
52 Vanderhilt Avenue
New York, NY 10017

Ethyl Corporation
451 Florida Street
Baton Rouge, LA 70801

Great Lakes Chemica Corporation
P.O. Box 2200
West Lafayette, IN 47906

Soil Chemical Corporation
P.O. Box 782
Hollister, CA 95024

Tri Cd
P.O. Box 1327
Hollister, CA 95024
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Detector Tubes

Fumiscopes
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Nationa Draeger

101 Technology Drive
P.O. Box 120
Pittsburg, PA 15230
(412) 787-8383

Sengdyne

16333 Bay VigaDrive
Clearwater, FL 34620
(800) 451-9444

Matheson-Kitigawa
6775 Centrd Avenue
Newark, CA 94560
(510) 793-2559

or
8800 Utica Avenue
Cucamonga, CA 91730
(714) 987-4611

MSA

P.O. Box 426
Pittsburg, PA 15230
(800) MSA-2222

Key Chemicd & Equipment Company
13195 49th Street N. #A

Clearwater, FL 34622

(813) 572-1159
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Comprehensive
Monitoring
Equipment

Certified
Industrial
Hygienists

Ventilation
Engineers

Fumigation and

Monitoring
Consultants
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SKC-Wet, Inc.
P.O. Box 4133
Fullerton, CA 92634-4133
(714) 992-2780

MSA

P.O. Box 426
Pittsburg, PA 15230
(800) MSA-2222

Look in the Ydlow Pages under "Industria Hygiene Consultants’

Look in the Ydlow Pages under "Industrid Hygiene Consultants' and
"Environmental Services' specidizing in indoor air qudity.

These people are familiar with commodity fumigation methods and/or have
conducted methyl bromide monitoring.

Robin Hobart - specidized linings for chambers
Gaco Western, Inc.

1499 67th Street

Emeryville, CA 94608

(510) 547-6632

Ed Hosoda

Cd Ag Indugtrid Supply, Inc.
1233 E. Beamer Strest, Suite G
Woodland, CA 95695

(800) 548-2223
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Fumigation and John Sansone
Monitoring Soil Chemica Corporation
Consultants, 1152 North Knollwood Circle
continued Anaheim, CA 92801

(714) 761-3292

Sd Semer

Semer & Asociates, Inc.
4672 W. Jennifer , Suite 103
Fresno, CA 93722

(209) 275-0911

Frank Stegmiller
11815 Borden Road
Herald, CA 95638
(209) 748-2314

Jeff Tarter

Jeff Tarter Consulting Services
1897 W. Hedding Street

San Jose, CA 95126

(408) 243-6355

Eric Winegar
Air Toxics, Ltd.

11325 Sunrise Gold Circle, Suite E

Rancho Cordova, CA 95742
(916) 638-9892

In addition anumber of insurance companies have the capability for
evauating workplace safety and monitoring ar concentrations.

The ydlow pages ds0 lig avariety of environmenta consulting companies.

Look under Chemists, Environmentd, or Laboratories.
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Computer These people are familiar with air pollution modeing. They may or may not
M odeling be familiar with the techniques used by DPR to compute the size of the buffer

zones. The description of the computer moddling given on page 115 should
be used as a guide by the consultants.

Consultants

Advanced Environmentd Controls
Bill Woyshner

4063 Birch Street, Suite 230
Newport Beach, CA 92660
800-439-9599

714-756-3160

IWG

Lary Gratt

1940 5th Avenue, Suite 200
San Diego, CA 92101
619-531-0092

Lee & Pierce

596 Abbott
Salinas, CA 93901
408-758-0096

Precise Environmenta Consultants
David Suder

591 Reheem Blvd.

Moraga, CA 94556
510-376-4874

Sampson Engineering Associates
6 Hangar Way

Watsonville, CA 95076
408-761-6221
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Vector Environmenta

Michad Kdly

PO Box 10447

Bakersfield, CA 93889-0447
805-835-1075

Also check with the loca Air Pollution Control Digtrict for companies thet are
familiar with the Industrid Source Complex-Short Term (ISCST) model
and/or do moddling for the Toxic Hot Spots Program.

Thislist of companiesis not to be construed as an actud or implied endorsement of their services.
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